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Computing Issues, Disclaimer, and Support

Computing Issues

It is strongly advised that the SHEDS user maximvaedows so that as much as possible of the
full dialog is displayed. You may still need toaitdown to see all of some dialogs. Refer to the
images in this User Guide to ensure that all comptsof a dialog are displayed.

It is highly recommended that the user pause @btisany automated anti-virus or back-up
programs that access the SHEDS installation oral#faut directories, or place these directories
in locations that are not virus-checked or backedluch programs may access SHEDS data
files and interfere with model performance, causingredictable results.

Disclaimer

EPA's SHEDS-Residential version 4 model can sirewtamulative (multiple chemicals) or
aggregate (single chemical) residential exposwes time via multiple routes of exposure for
different types of chemicals and scenarios. Theaddnttates Environmental Protection Agency,
through its Office of Research and Developmentetigped and funded SHEDS-Residential
version 4 with assistance from contractor Alioneédcie and Technology, Inc.

SHEDS-Residential version 4 is one module (alort thie separate SHEDS-Dietary module) of
EPA’s more comprehensive human exposure mode§tibehastic Human Exposure and Dose
Simulation model for multimedia, multipathway cheals (SHEDS-Multimedia), which can
simulate aggregate or cumulative exposures ovex via multiple routes of exposure (dietary &
non-dietary) for different types of chemicals acdrgarios. SHEDS-Residential and SHEDS-
Dietary will be merged together in a future verssfrtSHEDS-Multimedia.

SHEDS-Residential version 4 includes a case stydgple for illustrative purposes, as well as
a default file for non-chemical specific inputs,described in the Technical Manual and User
Guide. All input values used in the SHEDS-Residdgmtiodel for a given application should be
entered or reviewed by the researcher so that duehnesults are based on appropriate data
sources for the given application.

Version 4 of SHEDS-Residential reflects commerasifEPA's August 2007 external Scientific
Advisory Panel that reviewed SHEDS-Multimedia vens8 (the aggregate residential version).
SHEDS-Residential version 4 will undergo exterregpreview by EPA's Scientific Advisory
Panel July, 2010, and should be considered dré#fisatime.

Support
Please contact one of the following individualshaany questions, comments, or specific
suggestions related to this beta version of the 3&iEodel:

Dr. Valerie Zartarian, (617) 918-1541, zartariafevia@epa.gov
Dr. Jianping Xue, (919) 541-7962, xue.jianping@gpa.
IX



ACRONYMS AND ABBREVIATIONS

CDFs — cumulative distribution functions

CHAD - Consolidated Human Activity Database

EPA — United States Environmental Protection Agency
Gl — gastrointestinal

GM — geometric mean

GSD - geometric standard deviation

GUI — graphical user interface

NERL — National Exposure Research Laboratory
NOAEL - no observed adverse effect level

ORD -Office of Research and Development

PBPK — physiologically-based pharmacokinetic

PDFs — probability density functions

SHEDS - Stochastic Human Exposure and Dose Siranlati
ug (in SAS printout or variable names) — microgram



1 Considerations for New Users of SHEDS-
Residential

1.1 Introduction

SHEDS-Residential version 4 (also referred to ia tiser guide as ‘SHEDS’) is a sophisticated
but user-friendly cumulative and aggregate humgosure model for chemicals contacted in a
residential setting. It requires the user to sepgropriate inputs and to interpret the resulting
outputs. Users should therefore be prepared tsirirae to configure this model to exposure
scenario(s) of their choice. Before attemptinguo the model, it is recommended that new users
review this User Guide and the Technical Manudatoiliarize themselves with the model and
the types of information that will be required.

The SHEDS installation package includes the Used&rechnical Manual, annotated SAS
code for use via the graphical user interface (GOdnsolidated Human Activity Database
(CHAD) activity diary and population files, a hetgleight data set, and default input
distributions. The installation process is expldinethis User Guide, which is intended to guide
the user through the GUI. The interface has thueetions: specifying inputs, executing the
model, and storing and viewing the results. Thehheal Manual contains a detailed
description of the model’s structure and algorithms

The SHEDS model runs on a personal computer andrescthat SAS 9.1 or higher be installed
prior to the installation of SHEDS. It has been successfully on various laptops and desktops
using Windows XP. It has not yet been tested withddws Vista. Though hardware
requirements are modest, a full-scale model run talesy a substantial amount of time. As a
rough guide, a variability-only (1-stage Monte ©@arun takes about 1 hour for every 1000
persons being simulated and a typical run may berakthousand persons. Uncertainty (2-stage
Monte Carlo) runs are much slower and may takeraédays to complete.

SHEDS is a stochastic model in which each simulatdntidual is different. There are
approximately 100 variables that can be sampledamaty for each person (although not all of
these variables apply for a given model simulatiom@ny of these variables require multiple
samples per person as they change over time thootigjire simulation period. Increasing the
number of simulated individuals provides a bettaaracterization of the population under study.

SHEDS separately constructs time series for the@mwental concentrations in each simulated
person’s house, as well as an activity sequencegirtime based on the selection of human
activity diaries from EPA’s Consolidated Human Adiy Database (CHAD;
http://www.epa.gov/chadnetl). These are combinsitiguexposure pathway-specific equations
and exposure factors sampled from user-specifigdlolitions, to generate a time series of
exposure for each simulated individual. The tineps$ variable and depends on the event
duration from the activity diaries, ranging fromeominute to one hour. Therefore, a 1-year
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simulation will have a very large number of suckers (generally 10,000 to 20,000) for each
simulated person. These results are automaticgdjsegated over time to produce (for example)
daily exposure totals, although for some purposesdiher time resolution may be useful. Due to
their size, the event-level exposure time serieqiat usually saved as permanent output; as a
rule only summary statistics on daily and longerquts are saved.

SHEDS does not attempt to model the exposuresrbo€piar individuals. Instead it randomly
creates a population of simulated individuals wblbectively represent the target population.
Thus, an appropriate result of a model run mightleestatement ‘SHEDS indicates that 5% of
the target population receives an exposure in exges.’, but it is not appropriate to say that a
specific real-world individual receives any partaruexposure.

SHEDS has a graphical user interface (GUI) thadegithe user through the various input
screens. The GUI comes with a demonstration seenamay be useful to copy this under a
new name and to make changes to this copy. Thiessribed in more detail later in this
manual.

SHEDS version 4 allows consideration of multiplemiicals per model run. The user may also
select several scenario categories (each contaamagr more of the different chemicals) to be
analyzed together in the same run. The model petimgt use of co-occurrence factors that
control the likelihood of the various scenariosigeapplied at the same house at the same time.
The human exposure results are automatically agtgd@cross the scenarios used in the given
model run. The cumulative exposure results focladimicals in the simulation are also
determined.

1.2 Entering Distributions

Many SHEDS inputs are randomly sampled from usecifipd distributions. SHEDS accepts a
wide variety of continuous distributions as detile Appendix C. Some inputs require
probability vectors (see the Appendix and sectidnl4of the Technical Manual). For
continuous distributions, the user selects the tygra a pull-down menu and then specifies the
desired parameters. For discrete distributionsbgility vectors) the user enters the probability
of each outcome.

The GUI will highlight invalid choices with a yellobackground. This usually results from
numeric parameters being specified that are inctibipavith the type of distribution. For
example, the lognormal distribution requires a getim mean greater than zero and a geometric
standard deviation greater than one. A missingarimparameter will also result in the yellow
error indicator. For probability vectors, the sahthe probabilities must be one or else an error
will be indicated.

The user has the option of truncating distributianene or both ends by specifying minimum
and/or maximum values. If the random number geimerproduces values outside these limits
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then the values are automatically reset to the mami or minimum, depending on which was
exceeded.

1.3 Configuring SHEDS to the Scenarios of Interest

The user has the ability and the responsibilitgdofigure SHEDS to a particular scenario(s) of
interest. This includes specifying the target pgapon, the simulation period, the chemical and
application method(s) of interest, and the distidns for many model parameters. As an
example, SHEDS supports three methods of determthie chemical concentrations: user-
supplied time series, a decay/dispersion modeldasehemical application dates, or a post-
application decrease based on time intervals. uBke must choose which one is most
appropriate for the problem at hand. These threthods are described in more detail in the
SHEDS Technical Manual.

The SHEDS installation package comes with exammgatidistributions for demonstration
purposes, to help orient users in how to run thdehoThese values can be used as a starting
point for becoming familiar with the GUI, or modifi by the user as appropriate.

SHEDS is designed to estimate human exposureasidential setting, but is not geared to any
specific chemical. The user customizes the madefaor the chemical of interest by setting
appropriate input parameters, for example, protpets and usage frequencies, initial
application amounts, and concentration decay rafidse model allows the user to select one or
more scenario application methods from a pre-detesunlist in the GUI.

The SHEDS GUI allows the user to select the geaddrage range of the target population.
Again, SHEDS is a population-based model; theretam®uld be appropriate for simulating
exposure for school-age children in general, f@negle, but should not be expected to be
reliable for simulating a specific child or evesgecific set of children. Beyond age and gender,
the user may target populations by selecting idl®itibutions that reflect characteristics of
those groups.

SHEDS follows the real-world calendar. The "simatperiod” is the user-specified time over
which the exposure is tracked for each simulatdd/idual. The model allows this to range

from one day to several years, but the user shorilaware of certain considerations. For
example, if the user supplies concentration timreesalata, then the period is limited to the
extent of this data. Note that SHEDS version 4sdu# change the age of individuals within the
simulation period, and therefore simulation peritmgyer than one year may not be advisable for
children. Finally, longer simulations require dgm run times.

SHEDS calculates exposure from several differetitvpays. If desired, the user may restrict the
model to selected pathways by judicious specificatf inputs. For example, ingestion of
chemical via object mouthing can be "turned offfigly by setting the distribution for object-to-
mouth contact frequency to a point value of ze8anilarly, other pathways such as inhalation,
hand mouthing, direct soil ingestion, dermal absonp and Gl tract absorption could be turned
off.
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There is no facility to supply differing inputs bggion within a single run in SHEDS version 4.
To model regional variation the user would havedostruct a separate model run for each
region with distinct input distributions. The dibtitions for each run would then reflect the
variation within the given region (but not acroegions). For example, pesticide usage may
differ in warm and cold climates. Seasonal vasiain pesticide usage is built into the model, as
is seasonal variation in the human activity diarie®wever, other inputs are assumed not to
have seasonal variation when input via the GUI.bfgyassing the GUI, advanced SAS users
have the option of incorporating seasonal variaitodistributions within a single model run.



2 Overview

2.1 Introduction

Reliable models for assessing human exposuresn@@iant for understanding health risks from
chemicals. The Stochastic Human Exposure and Biwselation model for multimedia,
multiroute/pathway chemicals (SHEDS-Multimedia)yeleped by EPA's Office of Research
and Development (ORD), National Exposure Reseaatiotatory (NERL), is a state-of-science
computer model for improving estimates of aggre@sitegle-chemical, multi-route/pathway)

and cumulative (multi-chemical, multi-route/pathwayman exposure and dose. SHEDS-
Multimedia is the EPA/ORD’s principal model for silating human exposures to a variety of
multimedia, multipathway environmental chemicalstsas pesticides, metals, and persistent
bioaccumulative toxins. Exposure is defined in 8¥$=EMultimedia as the contact between a
chemical agent and a simulated human target ateenal surfaces (skin and oral/nasal
passage). Dose is defined in SHEDS-Multimedidhasamount of chemical that enters the target
after crossing the exposure surfaces. As stateddtion 1.1, SHEDS-Multimedia version 4 is
comprised of both a residential module (SHEDS-Ratidl version 4.0), described in this user
guide and a related technical manual (Glen e2@l(), and a dietary module (SHEDS-Dietary
version 1.0; Xue et al., 2010; Isaacs et al., 20T0)is user guide focuses on the SHEDS-
Residential version 4.0 module only. However, géeaote that in anticipation of merging the
residential and dietary modules in SHEDS-Multimethi@ name "SHEDS-Multimedia" appears
on some of the screenshots in this user guiderrdtha "SHEDS-Residential.”

SHEDS-Residential is a physically-based, probahilimodel that predicts, for user-specified
population cohorts, exposures incurred via inhatiogtaminated air, touching contaminated
surface residues, and ingesting residues from hanabject- to-mouth activities. To do this, it
combines information on chemical usage, humaniactiata (e.g., from time/activity diary
surveys and videography studies), environmentaues and concentrations, and exposure
factors to generate time series of exposure foulsited individuals. One-stage or two-stage
Monte Carlo simulation is used to produce distiimg of exposure for various population
cohorts (e.g., age/gender groups) that reflecvaniability and/or uncertainty in the input
variables. While the core of SHEDS-Residentighes concentration-to-exposure module, there
are various options (built-in source-to-concentratnodule; user-entered time series from other
models or field study measurements) for obtainimgcentration inputs and dose outputs
(SHEDS-Residential has a built-in simple pharmagetc (PK) model, and SHEDS-Residential
exposure outputs can be used as inputs to physsalbgbased pharmacokinetic (PBPK)
models).

For a more detailed technical description of th&eBIS model, please refer to the SHEDS-
Residential version 4 Technical Manual. The puepaisthis User Guide is to assist the SHEDS-
Residential user in navigating through the grapghisar interface to apply SHEDS-Residential.
Figure 2.1 provides an overview of the SHEDS-Reatideuser interface. Differences between
the Version 3 interface and Version 4 are notelde Major interface screens are each
represented with one box; not all screens are septed in Figure 2.1 (page 8). In general, the
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user will navigate through the interface from lefright and top to bottom as shown on the
overview. The exact screens visited will vary depeg on the type of run being defined and
data required for that run. Typically, the intedaaill prevent the user from moving ahead unless
all data for the current step have been entered.

The user interface guides the user through a s&treéns that define the inputs needed for a
SHEDS run. When a new run is created, most oktseszens contain default choices, or
choices from a previous model run, that the user either edit or accept. The best way to run
SHEDS is to carefully prepare the inputs for atiahbaseline run; thereafter, one can start with
the baseline run and make a small number of chang@srun to run, greatly speeding up the
process. A default file for non-chemical spedifiputs is included with SHEDS-Residential
version 4 (see Appendix G of the Technical ManuaBse can be used for a simulation or
modified by the user.

Some sections will need to be revisited a numbéneds to enter all information. In particular,
the sections defining application details and dated those defining media concentrations will
need to be defined for each application or scengpie being simulated. The screens used to
enter variability distributions will need to be reited for each group of variables being defined.

Every effort has been made to reduce the amounftaimation entered by the user. For
instance, if dermal transfer efficiencies are beisgd, then the user will not be presented with
the opportunity to enter data on dermal transfeffaents. Likewise, if the decay and
dispersion module is being used to model mediaem@nations, users will only enter information
relevant to that and not to time-series or intedrsiributions.

2.2 Using the Demonstration Case Study for Permethrin

When installed, SHEDS-Residential version 4 comiéls a&completed sample run. This sample
run is named “Permethrin Case Study” and is meaassist the user in becoming familiar with
the interface. This Case Study simulates a sisgg@ario: a crack-crevice aerosol containing
Permethrin. The simulations last one year for eadividual, use the decay and dispersion
method for simulating concentrations, use transfigciencies rather than transfer coefficients
for dermal exposure calculations, and use the tadgial diary assembly method. The run
supplied contains results for 500 people. The mser change this value and re-run the
simulation if a different number is desired. A gl production run will require substantially
more individuals. Chapter 6 of the manual inssube user how to re-create this run from
scratch.

The results from the file are available on installaand can be viewed by selecting the View
Results of Selected Run button on the Specify Raméldialog (described on page 26). While
the inputs in the Permethrin Case Study will nothanged when you use the View Results
button, changes made after selecting the file with Selected Run will overwrite the original
values.t is strongly recommended that the user not edithe original Permethrin Case
Study. To view and edit inputs from the demonstratiami@the Specify Run Name dialog
(described on page 26), highlight “Permethrin Casmly”, and click on Copy Selected Run To
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New Run. You will be prompted for a new run naméeAentering the run name and visiting
the Run Files screen you will be free to make asirdd changes without affecting the original
Permethrin Case Study.
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2.3 General Interface Hints

2.3.1 Display Issues

Display issues can arise when SAS does not have toalisplay Groups Completed
the entire dialog. When a screen does not initddéw correctly, Eathe

either the top title text or the bottom left butt@ontinue, or Dose-Related
Return) do not display. If in doubt, compare thepthy to the Fiemovalfielated
appropriate figure in this manual. The easiest oobthf
minimizing these issues is to maximize the main $A4&low. On
smaller monitors some screens may still not disfully. The
screen’s scroll bars should be used to view thsboof the
screen. Unfortunately, SAS does not always disgilayscroll bars
automatically. Resizing the SHEDS dialog will foi8AS to

redraw the dialog and include scroll bars if neagss Figure 2.2. Example of
List Box with a Blue
2.3.2 Grayed Out Buttons or Widgets Background Indicating

There are More Groups

Occasionally buttons will be grayed out (displayath muted to Complete.

text, see Figure 2.3). This may mean that a
function has not been implemented. In version 4Hékp and
About buttons have not been implemented yet.

In many cases a grayed out button | sﬁecim Run Name and Files l

means that additional steps are

required before the user is permitted tC| e becl v POPUIELION ana Sampling I

enter certain d‘_'ﬂa' This is particularly Figure 2.3. Sample of Two Buttons, One Normal
true on the main screen where data 54 One Grayed Out (Bottom).

entry must be completed sequentially,

by starting at the top button and

working down. There are also several screens wheraser must complete data entry or editing
for each group of variables listed before contiguin these cases, the groups are listed on the
left and all completed groups are listed on thbtrif the groups remain uncompleted, the
completed list is highlighted in a light blue (Frgi2.2). Another reason a button may be grayed
out (Figure 2.3) is due to a current error on ttreen. Typically, the user is not allowed to
continue or navigate away from a screen when therelata entry errors on the screen. These
errors will always be identified by yellow or redjhlighting and often accompanied with a more
specific error message.

2.3.3 Entering Probability Vectors

There are a number of places in the interface evpesbability vectors must be entered. These
are used to enter probabilities associated wittt afsmutually exclusive outcomes. Each uses a



similar graphical interface as can be seen on fleeify Application Times screen (Figure 2.4).
This screen contains two probability vectors wiheeuser enters information on how long after
a treatment the simulated individual stays outeftteated area. Each probability vector is
composed of:
» A container box with a descriptive title. In thigse this title is ‘Probabilities for Time of
Application for Outdoor (Lawn or Garden) Scenarjos’
» A series of labeled text entry boxes. In this cE3ef them. Each is labeled and contains
a probability;
» A space below the text entry boxes where error agessmay be displayed; and
* An OK button used to validate the entry.

Each text box must contain a probability, thus eber between 0 and 1 inclusive. The total of
all probabilities must sum to one. The user cdaraeralues in all but the last box (the one with a
bold outline). The last box

automatically displays the =10l
amount necessary to sum all
probabilities in the vector to
1. When an inappropriate
value is entered by the user,

Probabilities for Time of Application for Dutdoor [Lawn or Garden] Scenarios

the background will turn Tam - Bamn Jam - 10armn - Tam - 12prm - ok
yellow and an error message [1 —H2 —HHS —H4 —HE —HE —| _l
will be displayed. The i I B I e v I S W I B
probability vector as a whole B | B B | [ —l

will be validated, and the sum

recalculated every time the
user uses the return key or Help | Reset Values| Back | Save and Continue|

when the OK button is

clicked. Examples of possible

error messages are shown in rigyre 2.4, Specify Application Times Screen Contai  ning a
Table 2-1 The error Probability Vector.

messages are not displayed in

some contexts. The text boxes are always highlkbimegellow. If there are errors with
individual probabilities or with the sum of probktoes, the user will not be allowed to continue
to the next screen. The errors must be correctédhenvector validated, or the Cancel button
must be used. No values will be saved if the Cabgtbn is used.
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Table 2-1. Probability Vector Errors Encountered

Error Sample Display

The value entered was not a Probabilities for Time of Application for Dutdoor [Lawn or Garden] Scenarioz
11am 12pm

number. [?am_n| [Bam_.‘ [Elam_n| [1Damﬁ| [ ﬁ| [ ﬁ| GH|
A T T e |

dpm
[

A negative value was entereq. _Frobabilities for Time of Application for Outdoar [Lavn or Garden] Scenarios
11am 12pm

i A A

I T e T |

A value outside the range of D Probabilities for Time of Application for Qutdoor [Lawn or Garden] Scenarios
11am 12pm

to 1 was entered. [?am—nl [Eamﬂ [E'am_nl [Wc"mq eI
T o T T

Surn of prababilities rmust be 1.

The sum of all values entereq _Frobabilities for Time of Application for Dutdoar [Lawn or Garden) Scenarios
is too |arge_ Fam Bam Sam 10arm 11am 12pm
I A T T
Tpm Zpm 3pm 4pm Bpm Eprn
I T T

Sum of probabilities must be 1.

2.3.4 Distributions Supported

Since the SHEDS-Residential model is a stochastidet a large number of its input variables
are defined by distributions rather than constartie. model supports point values (constants)
and 8 distributions. The distributions, parametanas, and rules for the parameters are given in
Table 2-2. Detailed information on the distribusamd their parameters can be found in the
SHEDS-Residential Technical Manual.
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Table 2-2. Supported Variable Distributions

Distribution Number of  Parameter Names Rules for Valid Distribution
Parameters
Point 1 Value
Uniform 2 Minimum, Maximum minimum < maximum
Normal 2 Mean, Standard standard deviation > 0
Deviation
Log Normal 2 Geometric Mean GM>0, GSD>1
(GM), Geometric
Standard
Deviation(GSD)
Triangle 3 Minimum, Mode, minimum< mode< maximum,
Maximum minimum < maximum
Exponential 2 Minimum, Mean minimum < mean
Gamma 2 Shape, Scale shape>0, scale>0
Binomial 1 Probability of positive 0 < Probability< 1
(yes) outcome
Beta 2 Shapel, Shape2 shapel>0, shape2>0
Weibull 2 Shape, Scale shape>0, scale>0
Empirical 1 Full filename that Plain text file that contains one
containing list of numerical value on each line.
measurements
Uncertainty 1 Name of SAS dataset Distributions may be of any type;

(Only
available for
uncertainty
runs)

containing N
uncertainty
distributions, one on
each observation.

multiple distributions types are
allowed within a single uncertainty
file. Each distribution definition
must follow the rules contained in

Dataset must be saved this table for different types.

in the UNC directory
under the runname.

2.3.5

23.5.1

Entering Distributions

Individual Distribution Widgets

Distribution widgets are an interface object usedriter parametric distributions. They may be
found on various interface screens (e.g., Figu2é,3-igure 5.30, and Figure 5.28) and on the

12



Edit Variables screen which also includes visuéilire of the resulting distributions. The
distribution widget (Figure 2.5) is composed of:
* acontainer box with a descriptive title;
* apull-down combo box with a list of distributions;
» aseries of labeled text entry boxes. The numb&dfentry boxes varies with the
number of parameters required; and
* an OK button to force validation.

Enter a distribution by clicking on the pull-dowrr@av and making a selection from the list that
is displayed. Then enter values for each param@tessing the tab key will move from
parameter to parameter. However, you will needtteeepress the enter key or click the OK
button to force the values to be validated. If onenore of the values are incorrect when
validated, the background of the container box tuih yellow and you will not be permitted to
go to the next screen. Truncation minimum or maxirsumay be left undefined. The text box
containing these values will indicate an error, thetdistribution as a whole will still validate.

Initial Rezsidue/Concentration of Yegetable Garden [ugdcmz)

Diztribwtion Mean  Std Dew MirirnLirn b i
NORMAL E 059 [ 08d [ | El

Figure 2.5. Example Distribution Widget.

After entering corrections hit return or click dretOK button to force validation and clear errors.
In some contexts specific error messages will bpldyed.

2.3.5.2 Entering Empirical Distributions

The “Empirical” distributions type is new for Veosi 4. This feature allows the users to define
an empirical distribution via a list of measurensemather than using a continuous probability
distribution. Empirical distributions are contathin plain text files, with each line of the file
containing a single numerical measurement or valbe.user creates these files outside SHEDS,
and then selects the “Empirical” distribution typehe distribution widget. The interface will
then prompt the user for the full path and filenashethe empirical data file. The distribution
widget will show an error if the file does not exig\n example of an empirical data file and its
file specification in the distribution widget fdne variable fraction of skin unclothed are shown
in Figure 2.6. When this type of distribution sed, each of the values in the file will be
sampled with equal probability. The user can enigiogram-type data by using multiple copies
of the measurements in the file. For examplefitbeshown in Figure 2.6 essentially represents
a histogram in which 75% of the outcomes are %% are 0.2, and 12.5% are 0.4.

1 Distributional parameters do not reflect the @feof truncation.
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B fractionnotclothed.kxt - Notepad O] x|

File Edit Faormat Yiew Help

2 -
3
!
|
3
3
3
3 _I
f_Uncloth | Fraction of skin not clathed ([-]]
Dlishibutian Full Path and M ame u.:ujfEmpiri-:aI DiatiFgE
IEMF‘IHID‘-‘-.L j| [ c:Atrachonnatclothe .t:ﬂ oK |

Figure 2.6. Example Empirical Data File and File Sp  ecification in the Distribution Widget.

2.3.5.3 Entering Uncertainty Distributions

The “Uncertainty” type of distribution is also néwthe SHEDS version 4 GUI. This
distribution type is only valid for uncertainty siand will not be visible for other types of runs.
This feature allows the user to define a set, mu@” of distributions for a variable, one of
which is then selected for use (with equal prolighifor each uncertainty repetition. See the
SHEDS Technical Manual for more information aboutertainty runs.

The uncertainty distributions must be containedhinit SAS dataset, one distribution definition
per row. Thus, it is helpful for the user who iagk this feature to have some knowledge of how
to create and edit SAS datasets. Each of theldistin definitions (each row) must contain a
valid distribution form (Point, Uniform, Normal, lgoNormal, Triangle, Exponential, Gamma,
Binomial, Beta, Weibull, Empirical), and the reqdrparameters as defined in Table 2-2. The
parameters are given the names V1-V3. Thus feta distribution, v1 and v2 (shapel and
shape?2) must be defined. Optionally, each didfivbumay contain a maximum and minimum
(“maxval” and “minval”) values. For “Empirical” diributions, the filename of the empirical
data file is contained in the “empfile” variable.

The user creates the uncertainty dataset outsid#SHand then selects the “Uncertainty”
distribution type in the distribution widget. Thser then must copy the dataset into the folder
<SHEDS-Root>\runs\XXXX\input\unc, where XXXX is tlien name. Thus the run must
already be defined. The interface will prompt tiser for dataset name. The distribution widget
will show an error if the dataset does not exighe UNC directory. An example of a valid
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uncertainty distribution dataset and its dataseti§ipation in the distribution widget are shown
in Figure 2.7. These data are strictly for dema@t&tns and are not meant to represent the value
of any real variable.

o= A wneestine =
farm | w1 | v | ¥3 | empfile =
1 beta 17.578091 21.833413
2 beta 47.08203 144.48698
3 beta 43520741 52134512
4 beta 14.052225 30626166
5 beta 1496133 40567513
B beta 21.4490938 37209571
7 beta 19.544444 43677748
3 beta R F7T1BE32 13615545
3 | beta 9653809 13.8565 .
empirical . . . c/empdata.tst oo
a o

Drermal_BruzhOff | Fraction removed per hour by brush-off (140

Diistribution Mame of Uncertainty D ataset

JuncerTamTy =) | lestune) | OK |

Figure 2.7. Example Uncertainty Dataset and File Sp  ecification in the Distribution Widget.
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3 Installation

3.1 Requirements

SHEDS-Residential 4 was developed under SAS ve&ibon machines running MS Windows
2003 and XP Professional.

To install and use SHEDS-Dietary, you will neecoanputer running 32-bit SAS version 9.1 or
higher. A version of SHEDS for 64-bit SAS is aaaile upon request. SAS must be installed
prior to installing SHEDS. Your computer hardwaseds to be adequate to run SAS and MS
Windows. Additionally you should have:

a 600 MHz processor,
64 MB of RAM, and
150 MB of free disk space.

However, it is recommended that you have:
a faster processor,
128 MB or more RAM, and

more than 250 MB of free disk space.

The software should run on other systems where iSASplemented, but this has not been
tested.

Each run will consume about 16MB + (0.28*N) MB waét is the number of people simulated
for 1 year. So a run of 200 people will take upViR of disk space.

WARNING: It is highly recommended that the user pause @bisany automated anti-
virus or back-up programs that access the SHEQSlliatson or data output directories, qr
place these directories in locations that are masxchecked or backed up. Such programs
may access SHEDS data files and interfere with inpeléormance, causing unpredictalje
results.
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3.2 Installation under MS

Windows WARNING: If you wish to save the results
Installation has been designed so that from model runs, copy the affected results
administrative privileges are not required. files from the installation directories to

another location before uninstalling or
3.2.1 Starting With a CD reinstalling SHEDS.

If you have a CD, do the following:

1. Insert the CD into your CD reader.

2. Use Windows Explorer to navigate to the top leuekfon the CD.
Double click on the SHEDS_Multimedia_Setup.exetilénitiate the installation. The
installation may have version numbers after thaufe For instance ...Setup_4.14.exe.

3.2.2 Starting with a Downloaded File

You may obtain the setup file via FTP or anothecebnic means.
1. Save the attachment to a local or network hardediihhe method you use to do this will
vary depending on the program you use to obtairfilthe
2. Use the Windows explorer to navigate to the sailed f
3. Double click on the saved file to start the instiadin.

3.2.3 The Standard Installation Process

Once the installation wizard is initiated, simpbiéw the instructions. This will install the
necessary program and data files, create a progranp on the Start menu, and create an icon
on the desktop. The desktop icon will execute tiherface within SAS. The program group will
contain an additional shortcut (menu item) to utaithshe model and program data.

The screens encountered during install, and araeapbn of each, are shown in the following
figures. For a default install, users should singadgtinue to click the Next buttons until the final
screen.

The initial screen informs the user what
L T S version will be installed. Click the Next button

Welcome to the SHEDS Multimedia

4 Setup Wizard tO Continue

This will install SHEDS Multimedia 4.00 an your computer.

Itis recommended that you close all other applications before
continuing

Click Nest to continue, or Cancel to exit Setup,

Mext » Cancel

Figure 3.1. Setup Screens: Initial Screen.
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{5 Setup - SHEDS Multimedia 4

Information
Please read the Following important infarmation before continuing.

‘when you are ready to continue with Setup, click Nest.

Welcome to SHEDS Multimedia 4.00

Version 4.00 15 a workmg development version
The mterface has only been through cursory ervor
checks. Please report any problems

Improvements and Corrections for Version 4.00
-TUpdated for all changes to SHEDS-Wultimedia V4 input files,
datasets, model features and formats

Bl

< Back I Mext > I

Cancel |

Figure 3.2. Setup Screens: Welcome and

Information Screen.

{5 Setup - SHEDS Multimedia 4

Select Destination Location
‘where should SHEDS Multimedia 4 be installed?

J Setup will install SHEDS Multimedia 4 inta the following folder.

To continue, click Mext. If you would like to select a different falder, click Brawse.

[\Documents and 5 ettings!

At least 133.8 MB of free disk space is required,

Browse. .

< Back I Mewt > I Cancel |

Figure 3.3. Setup Screens: Installation.
Directory Screen.

This screen provides some information about
the current state of the program and how to get
support.

The user may elect to install the files
somewhere besides the default location. The
default location is in the user's My Documents
directory. If the user desires, the Browse button
can be clicked and a dialog allowing the choice
of an alternate location will come up. The main
reason one might want to install somewhere
else is that the user generated simulation results
are large and by default are stored under the
install directory. Note that the user may redirect
the output to another location.
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{15! Setup - SHEDS Multimedia 4 =1 x]

Select Start Menu Folder
‘w'here should Setup place the program's shortcuts?

Setup will create the program's shortcuts in the following Start Menu folder.

To continue, click Mext. If pou would like ta select a different folder, click Browse.

Browse. . |

< Back I Mext > I Cancel |

Figure 3.4. Setup Screens: Shortcut Folder
Name.

i Setup - SHEDS Multimedia 4 =l

Ready to Install
Setup is now ready to begin instaling SHEDS Multimedia 4 an your computer

Click Inztall ta continue with the installation, or click Back if you want to review or
change any settings.

Destination location: ;'
C:ADacuments and SettingshKISAACS Wy Documents\bultimediad, 00

Start Menu folder:
SHEDS Multimedia

H o

< Back I Install I Cancel |

Figure 3.5. Setup Screens: Confirmation
Screen.

Figure 3.4 shows the final window before
install begins. Allows the user to set the name
of the program group in the Start Menu. The
user should not need to change this.

The user has the chance to review installation
specifications on this screen before the
installation begins.
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18 Setup - SHEDS Multimedia 4 I [ o3

i e, SHEDS Multimedia After the files have been extracted and placed in
Setup has finished installing SHEDS Multimedia 4 an your the SpeCIerd inSta” direCtory’ and the deSktOp
e e, PPicalion may be launched by seiecing the icon has been placed, the final screen will

Clek Frish t ek S2tup. indicate that the installation is complete.

Figure 3.6. Setup Screens: Completion
Confirmation.

3.2.4 Starting the Model Interface

The installation will place an icon on your deskt®pe icon should appear as
the standard SAS icon, with the label “SHEDS Muédia 4”. However, this
varies depending on the version of SAS the usemising. It will typically
include an inverted triangle as part of the icoauble click on the icon (figure
at right) to start SAS and the main screen of tHESS Interface.

SHEDS
Multirnedia 4.0

Figure 3.7.
SHEDS

3.2.5 Removing SHEDS-Residential Multimedia
. , ) , , ) __ Desktop Icon.
If SHEDS was installed using the installation wi;ahe user can uninstall it in

a manner similar to other Windows prograiemoval of the program will remove all of the
user’s simulation output files unless these were gad elsewhere.To start the removal
process, click on the “Uninstall SHEDS Multimeddaioice in the SHEDS Multimedia group of
the Programs menu.
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4 The SAS User Interface

Most of the SAS user interface provides detailed-funing capabilities that are usually not
necessary for typical model use. The average uagrstill find a brief review of this section
useful. If the user is unfamiliar with SAS and washo explore raw datasets used by the model,
then it is recommended the user read this sectmne iwarefully.

4.1 The SAS Screen

Assuming one uses the link in the MS Windows Pnogranenu or the screen icon to start the

model, the main GUI screen will start inside theam®AS window (Figure 4.1). By default, the

SAS log window will not open when the program stabiut can be opened by selecting View->
Log on the SAS toolbar.

The SAS window is split into a number of distinotas. The main area for viewing documents,
forms, data sets, and graphs is in the middle. ditga may have multiple windows active at one
time. The user may activate a particular windoveligking on the title of the window. The bar
immediately below this area contains one buttoreémh window in the main area. The buttons
indicate which window is active, and allow one tbivate a different window. In Figure 4.1, the
main SHEDS screen is active as can be seen bylbeed title bar and the depressed appearing
button. Note that since the main SHEDS screen doekave a title on the title bar, its button is
unlabeled. As the SHEDS GUI and model are runyimétional and error messages will be
displayed in the log window. The pull-down menus an the top of the screen, just under the
title. The toolbar is below this. At the very batimf the SAS window is a status bar, which will
contain help text for many interface features asuger moves the mouse over the GUI.

Additional SAS windows can be opened using the $#&8v menu (Figure 4.2). The Graph
window displays all graphical output generated. ifherface uses a separate output window for
this purpose so the Graph window will generally b@theeded. It should also be noted, that
since the model interface overwrites images oftrae type, SAS’s graph window may appear
unreliable.

The SAS output window is where any tabular outmutegated is written by default. Generally,
the model does not provide this type of output.

The Results window (Figure 4.3) provides a listadfular and graphical results generated and
printed to the graph and output windows. It isegaily locked on the left side of the SAS
window. If additional windows are locked in thisar they are accessed with tabs that appear
below. The Results window may be used to navigaieng the different outputs. However, it
will not open the output or graph windows; this tnos done manually.

The Explorer window (Figure 4.4) is used to nawegdrough SAS libraries and files, data sets,
forms, and programs. It can be used to accesathéiles used as input or output to the model.
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This screen may float in SAS’s main area or it hayocked on the left side of the SAS window
and be accessed via a tab on the bottom of thes &hes screen may be toggled between tree
mode (shown) and a single pane, similar to MS Wivgl&xplorer.

™ SHEDS Multimedia Main Interface Screen =loix|

‘Speciiy Eopulation and Sampling

SpeciySimulation nfermation

Specify CRERIEAE

Speciy Auplication Stenarnis

Speciiy Eereral Expusire and Dose Factars

FUA Sirmulaton

|
|
[
|
[ Spesiy Concentraian-=elaed lnpute
|
|
[

S
B SHERS D MatiE

_ ——
= |

Main Area —

Status Bar\

& Resule Qb

—

| CH\Documents and Settings|KISAACS

Figure 4.1. The Main Model GUI Interface Screen in  the SAS Window on Startup.



B=IE

File Yiew Tools Solutions ‘Window Help
[#Y Enhanced Editor
@ Program Editar
] Lo

Outpuk

£y Graph

@ Results
@J Explorer

@J Conkents Cnly
[%zl My Favorite Folders

Figure 4.2. The SAS Menu Bar and the View Menu.

X Explorer =]

k. ) SA5 Environment Active Libraries
- Gplok: Absorption: {mgfkg) -

-- Gplok: Absorption: (mafkg) E SASE Marme I Engine I Tvpe
B Boxplot: Comparison OF Walues Across Pathiway |_:_| = Carnmon Yo LiI:nrar';.-'
Gchart: Percent Absorption: {mg/kg) By Pathuw: .

E- Gplok: Daily Time Series For Expasure: (mafkg) iy =¥ Default w9 lerar'?"'
[-{ g Gplat: Daily Time Series For Exposure: (mgfkg) Deefault Diek W3 Library
B-{g5) Gplot: Daily Time Series for Exposure: (mojkg) Diek In Yo  Librar
B-{5) Gplot: CDF For Daily Yalues of Exposure: {mafks In el ) ¥
+ Boxplot: Comparison OF Daily Yalues iyl MMaps W lerary
[#-{5) Gchart: Percent Exposure: (mgfkg) By Pathweay Maps gk va  Library
(=) Out = .
Prg Prg W3 Library
iyl ) Runinfa W3 Library
[+-{z Runinfo - :
Sashelp Sashelp YO Library
T Sasuser Y3 Library
-39 Wark (2P work Yo Library
----- 2} File shortcouts
El{fl_ﬁ Favorite Folders
[#-[=} My Documents
- (=} My Deskkop
EEI-{Q_J_I My Computer
KN I— i

Figure 4.4. The SAS Explorer Window.

/] | 2
I@ Resultz |

Figure 4.3. The SAS Results
Window.
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5 SHEDS-Residential: The Graphical User
Interface

5.1 SHEDS Mode

When SHEDS-Residential is started, the first sctheruser will encounter is a Disclaimer
screen that provides some general information aBbliEDS and indicates how to receive

support. After this screen, the user will encouateinitialization screen that asks the user
whether they want to run

SHEDS in Aggregate or L=

SHEDS-Multimedia

Cumulative Mode (Figure 5.1).
If only single-chemical runs are
going to be performed, the user

may want to use Aggregate Select the SHEDS-Multimedia Options for this Session
Mode, as some screens will be
bypassed in this mode. — Select Residential Mode

" Aggregate [Single Chemicall

However, Slngle chemical runs ¢ Cumulative [Mulichemicalf

can also be created in
Cumulative mode, but the user Fun D

—Run Digtam tModule?
may have to pass through a e
number of screens that are & Mo
bypassed in Aggregate mode.

Multl-ch(_emlcal runs can only be Start SHEDS-Multimedia

created in Cumulative mode, and l—I

any defined multi-chemical runs

Aggregate mode, as the behavior
or the interface will be
unpredictable. However, single
chemical runs that are created in
Aggregate mode can later be viewed and edited muTative mode, for example, should the
user want to add chemicals to an existing run.

Figure 5.1. The SHEDS Mode Screen

5.2 SHEDS-Residential Main Interface Screen

After the SHEDS-Mode screen is completed, the maraen will be displayed (Figure 5.2). This
is the main interface window that you will be reted to after completing each main step. It
contains the following buttons.
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Specify Run Name and FilesChoose or define a new run name, identify existpgt files.

Specify Population and SamplingDefine basic information for the run: number obpke
sampled, type of run (variability, sensitivity, wmcertainty), ages of interest. Subset the CHAD
database.

Specify Simulation Information: Define the length of simulations, source-to-cori@ion
approach, and a number of other global simulatemmables.

Specify Chemicals Specify the chemicals to be included in theand their general properties.

Specify Application Scenarios: Specify the application scenarios to be usetierrtin. Define
the dates and times of applications, reentry tiraed,relationships between application dates.

Specify Concentration-Related Inputs:
Specify decay and dispersion

inputs, or interval distributions, or SHEDS-Multimedia

time-series data.
Specify Run Mame and Files I
Specify General Exp_osure and I_Dose e g e e I
Factors: Specify all other inputs — :
including transfer variables, input SRecify Simulation Information
Variable COI’re|atiOI‘lS, etc. Spemfy Chemicals I
. : Specify Application S i
Run Simulation: Run the current pecy Applicaton Scenancs
simulation. Specify Concentration-Related Inputs I
. o Specify General Exposure and Dose Factors I
Run SHEDS-Dietary Module. This is a : .
non-functional placeholder button. | |l S ]
In the future, this interface may be Fun SHEDS-Dietany Madlle |
linked with the SHEDS-Dietary ;
YiEw EEsbs I
model.
Help I Aok I Exit I
View Results:View results from previous

runs.

. Figure 5.2. SHEDS-Residential Main Screen.
Help: Bring up the contents for the help

screens.

About: Bring up the help screen describing this versiothefmodel (to be implemented).
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Exit: Close the SHEDS user interface.

These buttons allow the user to move through tbpgarsequence of steps to conduct a new
model run, or to view results and manage files fpevious SHEDS simulations. Initially only
one button will be enabled (Specify Run Name ameslri Buttons that are not enabled are
displayed with a gray tint to the font. The inijaénabled buttons are Specify Run Name and
Files and Exit.

Before beginning to specify the inputs for a nemdation run, editing the inputs for an existing
simulation, or viewing the results of a previous,rthe user will need to specify the run name.
The run name is simply a title for a simulation tbat references all input files for and output
files from a run.

Clicking on the “Specify Run Name and Files” butteitl bring up a screen allowing the user to
enter the run name. After specifying the run nanmgkianecessary, the files (see below), the user
will be returned to the Main Window. If setting amew run the Specify Population and
Sampling button will now be enabled. If viewing tlesults of a previous run, then the View
Results button will be enabled. The appropriatédmstwill be enabled as the user completes
each step, and returns to the main menu.

5.3 Specify Run Name and Files

The first step in SHEDS-Residential version 4 islick on the “Specify Run Name and Files”
button. The run name is like a file folder that ieéogether all the information specific to a
simulation. In technical terms, it relates to adiory where files are stored and a record in a
database that stores information about a run.

5.3.1 Specify Run Name Dialog
The Specify Run Name dialog (Figure 5.3) allowsubker to do several things:

Edit Selected Run Restore the contents of a previous run for eglitiWhen this simulation is
run, any results from previous submissions of thrswill be overwritten.

Copy Selected Run To New Run:Use the same inputs from a previous run in amewand
allow them to be edited. This avoids erasing tipuat from the previous run.

Create a New Run:Enter a new run name and begin defining inputs.
View Results of Selected RunSelect run so that the user can view its resildtits of the

inputs are not allowed and the run cannot be reagitdx.
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Delete Selected RunDelete an existing run.

The “Specify Run Name” dialog is composed of threen parts: The first is a list box
containing the names of previously defined simalatuns. The currently selected run name is
highlighted in this box. Below the list box, thesdeaption of the currently selected run name is
displayed. This provides additional informationtbe run. The user enters it when the run is
created. On the right of the dialog are the adbiottons. These perform an action, usually on the

selected run name. As in -l
other dialogs the “Help” E - DX

button (when implemented) Specify Run Name and Files
will bring up a help screen P p——
for this dialog. The Cancel A P b D

button closes the screen
without selecting a run name.

Select or Define the Run Mame

Select & Defined Run Edit Selected Run |

Iy Mew Bun File
To select an existing run D'emanstration File Copy Selected Run To New Run |
name simply click on that Create A New Run |
name in the “Select A View Results of Selected Run |
Defined Run” list box. In Delete Selected Run |
most cases the user will need| | ¢, oeceription
to 5e|ect arun name before 15 1 year simulation with applications to the house, pet, yard, and garden. Application

L. . co-occurence is set for outdoor applications. Removal efficiencies and transfer
ClleIng on the action button. cocfficients are comelated,
5.3.1.1 Edit Selected Run
Cancel

This button allows the user to
continue editing an existing
run. The user will be taken Figure 5.3. Specify Run Name Screen.

to the “Specify Files” screen

(Figure 5.5). After that the user will be returriedhe main menu. This feature is useful, for
example, if one is interrupted in the process eating a run. The inputs already entered may be
saved and SHEDS exited. To finish creating the oue, selects the incompletely specified run,
chooses this “Edit” button, and continues defirtimg run. This button is also useful in changing
inputs on a previously completed run, if the usewilling to overwrite the previous inputs and
the resulting output. When becoming familiar witle model using the Demonstration
Permethrin Case Study it is recommended that yeuhesCopy Selected Run to New Run since
any changes made using the Edit Selected Run bwttatd overwrite the original file.

5.3.1.2 Copy Selected Run To New Run

A run name should be selected before clicking anlibtton. The information for that run will
be copied. The user will be allowed to define a nemwname using the “Enter New Run Name”
screen (Figure 5.4) and will then be taken to thec8y Files Dialog and allowed to edit
information there. As distinct from the “Edit Seled Run” button, this button is used to modify
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inputs from a previous run, save the changes imevarun name, and still maintain the inputs
and outputs from the original run.

5.3.1.3 Create a New Run

Specify Run Name and Files
To create a new simulation from Enter New Run Name

scratch, click on “Create A New RUN”. | R biestor Locatin____
The “Enter New Run Name” screen Fﬁi’fﬁiﬁi\”é?o?;‘if&ﬂ‘b?ﬁél%?i'ﬁ”e%fs‘a'?ifm\
(Figure 5.4) will appear allowing the

user to enter the new run name and

description. After this is completed, the | pist”"" |
“Specify Files” screen will be displayed
(Figure 5.5). Initially, defaults for all ] cuocl | coulor
values will be used. Note that the
chemical-specific default input values
provided for the case study in SHEDS-
Residential version 4 are for : =3
Permethrin, and the user must change . .

them to fit their own chemical or Specify Run Name and Files

scenario data. Chemical-specific input Specify Files (Libraries and Data Sets)

not used in the case study are set to a | e e ——raa ‘
point value of zero.

Figure 5.4. Enter New Run Name screen.

Fun Directomy
C:Documents and Settings'cstallings'My
5.3.14 View Results of Selected Run Documents'Projects'Multimedia'pests Jruns'\Demonstration
. . . Default D ata Directary
C“Ck'ng this button chooses the C:Documents and Settings'cstallings'My
Currently Selected run name and return Documents'Projects'Multimedia‘pests Julata'default:

the user to the main menu where the | G ———E———————————
“View Results” button will be enabled.

This will allow the user to view output | Cancel | Save
from the selected run. The user will not
be allowed to view or edit run inputs in Figure 5.5. Specify Files Screen.
this model.

Confirm Run Name Delete

5.3.1.5 Delete Selected Run

Clicking this button deletes the selected ru
name from the database. After a dialog Yes o
confirming that the user wants to delete the
run information (Figure 5.6) the user is
returned to this dialog.

9
‘-‘H Delete the run named 'DeleteMe’ and all associated data From the run info directory?

Figure 5.6. Confirm Delete dialog.
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5.3.2 New Run Name Dialog

The dialog shown in Figure 5.4 allows the usemtizea new run name and a directory path in
which to store the results. This screen is accesbet the user clicks on either “Create A New
Run” or “Copy Selected Run To New Run” from the Rleme Dialog. There are three cases for
the directory path. When copying from another thig box shows the location of the prior run
and the user can change this. When creating aumevthis box displays the storage location of
the last run. If there is no prior run (immedigtafter the installation), this box displays the
default run location.

The default run name is “UntitledN” where N is thext integer after the last stored untitled run.
The user may enter any valid Windows file nam&fier entering the run name, press return and
then click on the Continue button. If the namehis $ame as a previously used name an error will
be displayed and the user will be allowed to eateew name. Clicking on continue will in
general take the user to the “Specify Files” Screen

5.3.3 Specify Files Dialog

When creating, copying, or editing a run, the wa#irreach this dialog (Figure 5.5). This dialog
allows the user to verify the main directories apdcify alternate dietary inputs.

The very top of the dialog simply displays the eatrrun name and run directory. The run
directory should be similar to the run name, btdrald so that it is a valid directory name. The
input and output files from the simulation run v stored in this directory. The default data
directory is where the basic model input dataosest.

The run description will be displayed and may biteeldn the next box down.

The “Cancel” button will leave the dialog withowtveng any changes. The user will return to the
Specify Run Name Dialog. The “Save” button will sany changes, and return the user to the
main menu.

When the Specify Files dialog is initialized, th&SSlibraries are also set up for the simulation

run or simulation results. If setup was for somasoa not carried out correctly upon installation,
various errors may occur at this point. In thisecasinstallation is recommended.
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5.4 Specify Population and Sampling

Clicking on this button of the Main Window displaye related screen (Figure 5.7). The run
type is selected via the Sampling Method seledtimn Five different types of runs are available
through the interface: variability runs, uncertginins, and three types of sensitivity analysis
runs: percentile scaling, Sobol’'s method, and trquuiput correlation. In practice, the
uncertainty and sensitivity analysis runs makeaisaultiple repetitions of variability runs;
therefore, the variability results are produceddibrun types. When “Uncertainty and
Variability” is selected as the run type, a boxegms (Figure 5.8) that allows the user to specify
the number of uncertainty repetitions that are gémbe performed. When either “Percentile
Scaling” or “Sobol’'s Method” is selected, an adufital button (Figure 5.9) appears that takes the
user to a new screen where settings specific tedtezted method are entered (see next
sections). The input/output correlation methodinexg no additional input; see the Technical
Manual for details of this type of sensitivity aysk.

The user may also enter a random number se R ——
for the run. This seed initializes the random opulation an

number stream used for all random sampling

ng - Untitled

Sampling Method

performed by the model. By setting this value
to a positive integer, the user can repeat
simulation runs. If the seed is set to 0, SAS
chooses a random number seed from the
system clock. This seed is saved; when the
user reopens a run has already been run, the
seed value used will be written in the text box.
If the user wishes to repeat the run with new
simulated persons, they must reset this seed t
a different integer or to O.

In the “Population: Age Groups and Sample
Size” box, the user selects gender(s) and age!
of interest in the simulation (all ages, or some
subset of those ages are available for
selection). The “Population Size” option
allows the user to specify the sample size for

Randomn Numnber 5eed
123

by

inty and Y ariability

' Sensitivity Analysis: Percentile Scaling

" Sensitivity Analysis: Sobal's Method

7 Sensitivity Analpsis; Input-Output Corelation

Population: Age Groups and Sample Size

Females
% EP& Age Groups

Males Age Group Definitions
’7(‘ Optional Group Definitions

F'oiulation Size

Tatal lterations

o< 30w
A0 ta < B0 years
S0to < 70 years
T+ years

30ta < B0 vears
B0to < 70 pears
O+ years

Clear Femalesl
Clear Males |
Subszet the CHAD D atabase |
Help | Cancel | Save |

the 1-stage simulation. SHEDS contains two
different sets of age group definitions (“EPA
Age Groups” and “Optional Group

Figure 5.7. Specify Population and

Definitions”); the user can decide which to usesampling Screen.
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Sampling Method

Clicking on either “Clear Males” or

“Clear Females” allows the user to " Wariabilty
&% Uncertainty and ¥ ariabilitg

SpeCify a Single gender SimU|ati0n. ' Sensitivity Analysiz: Percentile Scaling
Once C|eared, cohorts can be added = Sensitivity Analysiz: Sobol's Method m

baCk by CIiCking on them = Sensitivity Analysiz: Input-Output Correlation

Fandom Mumber Seed
123

The time taken to carry out the
simulation increases linearly with the
Size of Population and Number of
Populations selected. There is a 5 ampling Method
lesser increase in run time if longer P;‘gndﬂm Nurber Seed

Figure 5.8. The Sampling Method selection box for
an uncertainty run.

) . }  Wariability
tlme-perIOdS are Chosen. Depend|ng € Uncertainty and Yariability
& Sensitivity Analpsiz: Percentile Scaling
on the CompUter_ hard_ware’ a run of 7 Sensitivity Analysis: Sobal's Method
1000 persons will typlcally take £ Sensitivity Analpsiz: Input-Output Corelation

about an hour to complete.

Sensitivity Settings|

SHEDS-Residential makes use of  Figure 5.9. The Sampling Method selection box for

EPA’s Consolidated Human Activity a Percentile Scaling or Sobol sensitivity run.

Database (CHAD). CHAD contains

human activity diaries from a number of differenides (see the Technical Manual for further
information). The user can also choose to seleabaet of these studies for use in a run. When
the user clicks the “Subset the CHAD Databasednytthe screen seen in Figure 5.10 appears.
By default, all the studies in CHAD are selectddhe user can click on any study to unselect in
and remove it from the run. Note that if the udevoses to include a small number of studies,
the run may fail due to inadequate numbers of ekapeing available for certain age groups, day
types etc. If this happens, an error will be wntto the SAS log when the run is initiated.
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CEE— it

Specify Population and Sampling - TestRun

Subset CHAD

Select the CHAD Studies to Include in the Simulation. See the
SHEDS Technical Manual for details of the studies included in
CHAD.

Help | Cancel | OK. | -
K1 Ll_l

Figure 5.10. Subset CHAD Screen.

5.4.1 Specify Sensitivity Settings

For Percentile Scaling and Sobol's Method sensjtitins, some additional input is required by
the user. This information is entered on one af $areens that appear when the “Sensitivity
Settings” button (Figure 5.9) is clicked.

54.1.1 Percentile Scaling Run Settings

When performing a Percentile Scaling run, the stef®wn in Figure 5.11 appears when
“Sensitivity Settings” is clicked. This screen tains a list of all the variables in the run whose
sensitivity can be examined. The user selectsdhiables to analyze by highlighting them in the
“Variables Remaining” list and moving them to théafiables Selected for Sensitivity Analysis”
list via the arrow buttons.
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_ioix]

Percentile Scaling Sensitivity - TestRun

Yariablez Remaining: Wariables Selected for Senzitivity Analyzis:
Age [full years) il Mean # of hand washings per day
Baody weight Fraction of house treated

Perzonal mean for Diargk.ey ranking Gender, M=male, F=female

~l
Autocorrelation in diary ranks
Paool selections for one-day diaries ‘_“'l
Selections far diary re-ordering

Height in cm il
Bazal metabolic rate

Bazal alveolar ventilation rate

b aximum allowed mets j

Help | Cancel | Caontinue |

Figure 5.11. Sensitivity Settings: Percentile Scali  ng Method.

Note that selecting more variables for analysisltesn a longer SHEDS run. The total number
SHEDS variability repetitions that will be perforthan a Percentile Scaling run is 2N+1, where
N is the number of variables selected. The peilleemiethod performs a baseline run plus two
runs for each variable analyzed: one with the Wéiget to a high percentile and the other with it
set to a low percentile. See the Technical Mafaraihore information about sensitivity runs.

5412 Sobol’s Method Run Settings

When performing a Sobol's Method run, the screewshin Figure 5.12 appears when
“Sensitivity Settings” is clicked. This screen tans a list of all the variables in the run whose
sensitivity can be examined. The purpose of ttigem is then to take these variables and sort
them into groups (“Sobol Groups”). The model thassesses the influence of each group on the
model output. The user selects the variables tgrass each group by highlighting a group, then
highlighting one or more variables in the “VariabRemaining” list and moving them to the
“Variables in this Sobol Group” list via the arrdwttons. All of the variables must be assigned
to a group; the user will get an error if the “Gooe” button is clicked while variables remain.
Groups can consist of a single variable if the wagshes to ascertain the influence of that
variable alone. However, the number of runs beerdormed is dependent on the number of
Sobol Groups, so caution is needed when definiagge number of groups. The total number
SHEDS variability repetitions that will be perforthan a Sobol Analysis run is 2N+2, where N is
the number of Sobol groups defined. Thus perfogmims with a large number of groups may
be time-prohibitive. It is recommended that Sabalhalysis be used in a hierarchical fashion.
First, an analysis is performed with a few Sobolugs, which perhaps could eliminate a large
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number of variables as being non-influential, atehtify a subset of important variables. Then
further runs could be performed that examine thi@ktes contained in the influential groups
more completely. See the SHEDS Technical Manuatiore information about Sobol’'s

Analysis.

CO =

Sobol Sensitivity - TestRun

Senzitivity Groups o
S ohal Groun 1 Add Senaitivity Group I

Sobal Group 2
Sobol Group 3

Remove Senzitivity Group |

Yariables Femaining:

Wariables in thiz Sobol Group:

Frobability of being product handler
Recover time for masmum debt
Slope of fast anaerobic process

b awimum allowed oxpgen debt

M aximurn allowed mets

Bagzal alvealar ventilation rate

B azal metabolic rate

Help | Cancel

£ [ e

Height in cm

Selections for diany re-ordenng

Paal zelections for one-day diaries
Autocorrelation in diary ranks
Personal mean for Diargk.ey ranking
Body weight

Age [full years)

Gender, M=male, F=female

Continue |

Figure 5.12. Sensitivity Settings: Sobol’'s Method.

5.5 Specify Simulation Information

This screen (Figure 5.13) allows the user to s@eaimber of options that determine overall
simulation variables; each is discussed shortligk@lg the “Save” button commits any changes.
The “Cancel” button prevents changes from beinggav
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5.5.1 Simulation Length

The box labeled “SIMULATION START AND LENGTH” allowthe user to specify the
beginning date (month, day, and year) and the nuwftaays the simulation will track each
individual. One common choice of simulation perisdo start on January'and continue for 1
year (365 or 366 days). However, the model allowseat deal of flexibility. A simulation may
begin on any day of the year and can be as shoriasday or as long as desired and may cross
calendar years. However, caution should be exataden specifying very long periods as they
take longer to run and the model does not alteryrparsonal variable settings (including age)
over the simulation period.

5.5.2 Source-To-Concentration Approach and Application Dates
There are three options to generate residues artrations for scenario-relevant media:

» Decay/Dispersion Model:Specific applications leave a residue on surfaocebe soil,
and in the air. These residues decay with timeamadnoved to untreated areas.

* Interval Distributions: Specific applications leave residues on varioudime he
concentrations on the media are determined byilaligions that change with the time
since the application.

» User-Specified Concentration Time SeriesThe user supplies a time series of
concentrations for each medium.

The Decay/Dispersion model is a built-in sourcetocentration model that requires the user (in
subsequent screens) to enter application and dates; and the ratio of residue concentrations
in untreated to treated media for indoor applicaticAdditionally, background distributions can
be defined for the various media when Decay/Dispens used.

The Interval Distributions selection will requitgetuser (in subsequent screens) to enter
distributions of relevant media residues and cotmagaons for discrete post-application time
periods (<1 day, 1-7 days, 8-30 days, 31-365 days).

The User-Specified Concentration Time Series optidhrequire the user (in subsequent

screens) to enter time series of residues and ntmatiens for each medium of interest (e.g.,
from a measurement study or outputs from an extemace-to-concentration model).
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If either Decay/Dispersion or Interval Distribut®are chosen, a box will appear (to the right of
the Source-To-Concentration radio box in Figurépthat allows the user to specify whether the
application dates will be User-Specified or Mod@t&rmined. Details will be input on
subsequent screens. For user-specified datessénevill enter specific day numbers for each
application type, where day 1 is the first dayhef simulation period. Applications will always
occur on the dates given. For modeled dates,d&ewill specify probability vectors for month,
day of week, number of applications, and time gfli@ations.

5.5.3 Dermal Exposure Method

For dermal exposure, the user can select the TBa@sfefficient approach or the Transfer
Efficiency approach. These two methods are desdrith the SHEDS-Residential version 4
Technical Manual. Changing this value on a previodsfined run will result in the user having
to visit the Specify General Exposure and Dosetmpareen to define related variables.

5.5.4 Diary Assembly Method

SHEDS-Residential version 4 allows the user tocs@lre of two algorithms for constructing the
longitudinal human activity diaries for each persmon which the exposure time-series are
based. The first method (the Eight Diary methodgs repetitions of 8 activity diaries for each
person (a weekday and weekend diary in each settssoahstruct the year-long diary. The
second method selects diaries from the CHAD databased on an algorithm that reproduces
certain population statistics, diversity (D) ang-tia-day autocorrelation (A), for a key diary
variable relevant to exposure for the pollutanhbestudied. If this option is selected, the user
must provide target D and A values for the popafatas well the diary variable to be targeted.
The available key diary variables are as follows:

. Time Spent Outdoors

. Time Spent Outdoors at Home

. Time Spent Outdoors (Not at home)
. Time Spent in Travel

. Time Spent in Vehicles

. Time Spent in Residences

. Time Spent Indoors (Nonresidential)
. Time Spent at Work

. Time Spent at School

. Time Spent Indoors While Awake

. Time Spent at Home While Awake

. Time Spent Outdoors While Awake

See the SHEDS Technical Manual for more informatinrithe longitudinal diary algorithms and
parameters.
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5.5.5 Simulate Product Handlers

SHEDS-Residential version 4 allows the user to rhpdesons who specifically handle the
chemical of interest in their own home (not proifesal applicators). If this options is selected,
the user will be required to enter additional infiation later in the interface (see Section 5.8.3),
that determines how many of the simulated profileshandlers and the chemical concentrations
that they experience. If handlers are to be maljéihe user must specify a minimum age for
handlers; no profiles younger than this minimumagkebe identified as chemical handlers.

5.5.6 Export Data For PBPK Model

SHEDS-Residential version 4 allows the user to expBIEDS exposure time series so that the
files can be read by an external PBPK model. W4rabled, this option produces one extra
SAS data set and two text files in the run outprdatory, in addition to the usual output files.

5.5.7 Keep Intermediate Variables

If the user checks the “Keep Intermediate Varidhbex, SHEDS will retain variables used in
intermediate calculations for simulated individudlhis is useful to check the internal workings
of the model.

5.5.8 Save the Log File

To save the log that is generated during the sitimmlaun, the user can click on “Write to Log
File” which saves the log to a permanent file algstAS, thus ensuring the log is saved even if
SAS crashes during the run. With this option tlamdard SAS log screen is not used, so the user
cannot track the progress of the run during exenuti

If the log file is not saved, a line of output isitten to the log window before each individual is
simulated, and this is the best way to tell howdineulation is proceeding. If the log is written
to a permanent file, the user can open the fila witext editor from time to time to check the
status of the run. The name of the log file isdixk is stored in the output library.
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Figure 5.13. Specify Simulation Information Screen.
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Note: To utilize the
co-occurrence
option, the user must
select Model-
Determined Dates on
this screen. The user
must also select
Specify Parameters
before clicking the
Specify Inputs

button on the
Specify Application
Scenario Details
screen for each
scenario for which
co-occurrence inputs
are to be specified.
Application co-
occurrence is
explained in section
5.7.6.



5.6 Specify Chemicals

SHEDS-Residential version 4 is a multichemical moddéus, the user has the opportunity to
select or define which chemical(s) of interesttarbe modeled in a specific SHEDS Run. This
information is specified in the Specify Chemicaisegn (Figure 5.14).

_iBix]

Specify Chemicals - Test Run

Specify Chemical Category
& Purethroids

' Organophosphates

' Cabamates

Select Chemicals
Permethrin

[Add User Defined Chermical]

Help | Cancel | Zontinue |

Figure 5.14. Specify Chemicals Screen.

Currently, SHEDS contains default chemical-spedifiormation for Permethrin and two
additional pyrethroid chemicals (here, genericedlifed Pyrethroidl and Pyrethroid2). Note that
these chemicals are initialized with the same datfor Permethrin; the user may alter the values
as they step through the interface. In the fut8H£DS may contain default data for other
chemical classes such as organophosphates, cadsamametals.

The user selects the chemicals to include in théoguclicking on the name of the chemical in
the Select Chemicals list. Highlighted chemicaésselected for simulation, and the user will be
asked to enter information for each of the selecteminicals on future screens.

In Aggregate Mode (see Section 5.1) runs, the emeiselect just a single chemical at this point.
However, it is a valid option for the user to seéle single chemical in Multichemical
(Cumulative) mode. SHEDS will operate identicafyin Aggregate Mode, with the exception
that the user will have to visit a few screens thay be bypassed in Aggregate mode (such as
assigning chemicals to scenarios; see Section)5.7.3
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5.6.1 Add a User-Defined Chemical

The user may opt to define their own chemical(shgietely from scratch, rather than base their
simulation on the defined SHEDS default data fonphrin. In this case, the user clicks the
“Add a User-Defined Chemical” button on the Spe€ityemicals Screen, upon which an
additional widget (Figure 5.15) appears. The tisen

enters a name for the new chemical, and clicks “OKle Enter Chemical Name:

new chemical will be added to the Select Chemiltstls [test ﬂl
where the user can then select it to be includeddn
current run. All chemical-specific input data fmer- Figure 5.15. Enter Chemical
defined chemicals will be initially populated wipint gﬁg‘g_gl User-Defined

| .

distributions having a value of zero, rather thatinhe
default Permethrin data. Thus the user must déyefu
update any input distributions for their new cheathto
reflect their own data.

5.6.2 Specify Chemical Information

Once the user completes the Specify Chemicalsrsciteey will proceed to the Specify
Chemical Information screen (Figure 5.16). On Huseen, the user enters the following
information:

. Metabolite name. The name of the bioactive mettof the chemical being studied.

. Chemical/Metabolite mass ratio. The ratio of theraical mass to that of its bioactive
metabolite.

. NOAELs. The user must enter the No Adverse Effestdls (NOAELS) for dermal,

ingestion, and inhalation exposures.

The user must complete this information for eacthefchemicals in the run. All the chemicals
in the run are visible in the Chemicals list bde user clicks on each chemical in turn and
enters the data. The user can not move ontoexeliff chemical if there is an error in the data
for the current chemical; in this case the errdl e highlighted in yellow and the user must
correct it before another chemical can be selected.

40



=10l x|

Chemical/tetabolite Mass Fatio

Dermnal MOAEL [mgfkgdday] 500
Ingeztion MOAEL [mgdkgdday) |25
Inhalation HOAEL [mgkasday) |'|1

Help | Cancel | Cuntinuel

Figure 5.16. Specify Chemical Information Screen.

5.7 Specify Application Scenarios Simulated

Clicking on “Specify Application Scenarios” on theain screen begins a series of screens
through which the user must navigate in their etitibefore returning to the main screen. The
exact screens vary depending on options sele@ed.Figure 2.1 for an overview of the screens
in this section. The following screens may be gubit

The first screen is used to identify the scenandse simulated.
Specify Application Scenarios - Select Scenari¢Bigure 5.17

The second screen is used to specify details fdr seenario and is used to get to the
Application Dates and Co-Occurrence screens fdn seenario.
Specify Application Scenario Detail{Figure 5.19)

These screens are visited once for each scenéigowdich the user is returned to the Specify
Exposure Scenario Details screen:

Specify Chemicals in Scenario(Figure 5.20). This screen only available wherESIS
in being run in cumulative mode.
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Specify Application Dates(Figure 5.21 and Figure 5.22. The version visdedends on
whether user-specified or model-determined apptinadates are being used.)

Specify Co-Occurrence(Figure 5.23. Only available when model-determined
application dates are being used.)

Clicking the Continue button on the Specify Applioa Scenario Details screen takes the user to
these screens. They are visited once for each siionl

Specify Application Times(Figure 5.24. Only visited when model-determined
application dates are used.)

Specify Fraction of House Treated for Indoor Scenaos (Figure 5.25)

Specify Re-entry Times Figure 5.2%

5.7.1 Specify Application Scenarios

The specific scenarios or applications to be sitedlare specified on this screen (Figure 5.17).
In the later screens, additional information wiledl to be entered for each scenario defining the
probability, dates, and co-occurrence of applicegjdraction of indoor area treated, and re-entry
times. The exact screens visited will depend ofoaptchosen by the user. If the user is
becoming familiar with the interface, it is recommded that only one or two scenarios be
chosen.

This screen will not be shown (the button on thénmsareen will be grayed out) if the User-
Specified Time Series was chosen as the sourcerceatration method. If the user is
simulating a multimedia measurements study theaifspapplications are not specified.

Each scenario chosen is assigned a priority. Tioeifgrbecomes important when application co-
occurrence is of interest. That is, when one isrggted in using the dates of one scenarios’
applications to influence the dates of applicationsther scenarios. The dates of an application
can only be influenced by applications occurringéenarios given a higher priority.

There are nine pre-defined application scenariafaie in SHEDS. These appear in the
Scenario Library. The available scenarios and tbeations are as follows:

. Lawn (Granular-Push Spreader).Outdoor, Lawn.

. Lawn (Ligquid-Hand Wand). Outdoor, Lawn.

. Vegetable Garden (Dust, Powder)Outdoor, Garden.
. Indoor Crack and Crevice (Aerosol).Indoor.

. Indoor Crack and Crevice (Liquid). Indoor.
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. Indoor Flying Insect Killer (Aerosol). Indoor.

. Indoor Fogger (Broadcast).Indoor.
. Pet Treatment (Spot-On).Pet.
. Pet Treatment (Liquid). Pet.

The location of the scenario determines the exgosqguations that are used, and thus the
appearance of future screens and the informat®misker must supply for each scenario. (See the
SHEDS Technical Manual for details of the exposiadeulations). In addition to these built-in
scenarios, the users can also add their own soartarthe run (see next section).

Clicking on an application in the Scenario Librésy box copies it to the list of “Selected
Scenarios” in the middle of the screen. The scenae prioritized from top (1st) to bottom in
the Selected Scenarios list. Click on a scenarsarijgion to select it. Use the up and down
arrows on the right to change the priority of tbkested scenario. Clicking on the “Delete
Selection” button will delete the currently selecseenario from the Selected Scenarios list.
When all desired scenarios are selected and jzemlitclicking on the Continue button will take
the user to the remaining screens.

=10 x|

Scenario Libramy Selected Scenarnios
Lawn [granular - push spreader] Lawn [granular - puzh spreader Delete Selection |
Lawn [iquid - handwand] Indoor crack. & crevice [aerozol]

Weqetable

L garden [dust, powder
| oo o

ac

k. & crevice [aerozol]

Alter Selection Priority

Indaor crack & crevice [liquid)

Indoor fying inzect kiler [aerozol] + | . |
Indoor fogger [broadcast]

Pet treatment [zpot-on) Use amows bo reorder
Pet treatment (liquid] zelections and change

CO-0CouUrence prioriy,

Thiz lizt containg the applications that
will be simulated. The top scenarnio has
the highest prionty.

Help | Cancel | Choose and prioritize all applied Cuntinuel

scenanos before continuing.

Create User-Defined Scenario

Figure 5.17. Specify Application Scenarios — Select ~ Scenarios Screen.
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5.7.1.1 Create User-Defined Scenario

SHEDS version 4 allows the
users the option of adding their
own custom scenarios to a run
This is accomplished by
clicking on the “Create User-
Defined Scenario” button on
the Application Scenarios
screen. This brings up the Add
New Scenario screen (Figure
5.18). The user gives their
scenario a name and a locatior]
and clicks Add Scenario. The
name given to the scenario will
identify it on future screens.
The location will determine the
exposure equations that will be
used for the scenario, and thus
the appearance of future scree
related to the scenario. The

=1

Specify a lozation and a name = Jrdoot
for the new scenano. The r L
goenano will be added ta the AN
izt of available zcenarios for " Garden
this run. £ Pet

Scenarnio Mame (test stina. max B0 characters)

[S cenarniol

Help | Cancel | Add Scenario |

NBigure 5.18. Add New Scenario Screen.

new scenario will be added to

the Scenario Library on the pre

vious screen, aadiffler can then add it to their run.

5.7.2 Specify Exposure Scenario Details

Once all application scenarios for a run have lsedected, the user proceeds to the Specify
Exposure Scenario Details screen (Figure 5.19)ibkireg the “Continue” button on the

previous screen. The list box on the left of 8useen, labeled “Scenario”, displays the scenarios
chosen by the user in the previous screen. Clickingne of these entries selects that scenario as

the current one (and highlights
scenario:

it). Once seledteeluser needs to do the following for each

1. Specify or edit the application probability.
2. Specify whether co-occurrence will influence thissario’s dates (not active for the
scenario that is first in the priority list).

3. Click the Specify Inputs
co-occurrence.

button to proceed to sess® enter application dates, times, and
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Only when these items have been completed for saamario will the user be permitted to
continue. If the existing values for probabilitydaco-occurrence are acceptable, the user is not
required to edit these values.

When using model-determined dates, the scenaniolsability and co-occurrence status are
displayed. The Application Probability is the prbhigy that this application will be used by an
individual that meets any requirement for usagg. (éhe person must have a garden for a garden
application to occur). If user-specified dateslamg used, this information is not required,
because in that case the user directly specifeeddkes of application for each scenario, and this
presupposes that the simulated population is céstrito those who can apply the specified
scenarios.

When simulating product handlers, a ProbabilitBeing a Handler entry box is visible. The
user enters the probability that each profile nmggtine age requirement is a handler. For
example, if the user has previously specified thatminimum age for handlers is 16 years, this
probability determines how many of the simulateafifes age 16 or greater are handlers. If
handlers are not included in the run (see Sech@n5) then this entry box will not be present.

Even when model-determined dates are being usedSthecify Co-Occurrence” radio box will

be grayed out for the application with the highgsarity since no other scenarios are allowed to
influence it. If co-occurrence is active, the usety select either No Co-occurrence or Specify
Parameters in the “Scenario Co-Occurrence” radio h&pecify Parameters is selected, then
the application dates of other scenarios will bevedd to influence the application dates of this
scenario. Selecting this here will cause the “Spéo-Occurrence” screen to be displayed at the
appropriate time.

Once the application, handler, and co-occurrenfcenration is entered for a particular scenario,
the user may click on the “Specify Inputs” buttorptoceed to the Specify Chemicals, Specify
Application Dates and Specify Co-Occurrence scréanthat scenario (see next sections). After
completing the information on these screens thewslebe returned to this screen to work on
the remaining scenarios.

Scenarios that have been completed are shown Irsthmx on the right. The user will not be
allowed to continue (click on the Continue buttanjil the application date and co-occurrence
information has been filled out for all selectedrsarios. Clicking on the Continue button will
take the user to the Specify Re-entry Times andiplysthe Specify Application Times screens.
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Permethrin |

pplication Scenario Details

=10l

Scenano Type

Indoor crack, & crevice [aerosol
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Select a product on the left, enter the baze
application prabability and prabakility of being a
handler (if uzing modeled dates), indicate whether you
want co-occurrence, then click on S pecify Inputs ta
enter product details.

Products Completed
Indoor crack & crevice [aerozol]

Help | Cancel

Continue |

Figure 5.19. Specify Application Scenario Details S

creen.

5.7.3 Specify Chemicals in Scenario

In SHEDS, not all chemicals in a run need be preseall scenarios. In this screen (Figure
5.20) the user specifies which of the chemicalkiohed in the simulation are present in the

current scenario. At least one chemical must begt in the scenario, (otherwise, the scenario

should not be included in the run since it hasnfloeénce on exposure). If SHEDS is being run
in Aggregate mode, this screen will not appeait @il be assumed that the single chemical
being studied is present in all scenarios. lingls-chemical run is being performed in
Cumulative mode, the user will visit this screem dmly one chemical will be available for

selection.

The user selects the chemicals for the currentasime(the name of which will be included on the

third header bar) by simply clicking in the Chenfscselection box. The user can remove a
previously selected chemical via the Delete Sedadbutton.
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Specify Scenarios - Test Fun

Lawn (granular - push spreader)

_Specify the Chemicals Present in This Scenarnio

Chemicals Awvailable in thiz Fun Selected Chemicals Dielete Selection
Pyrethroidl
Pyrethroid2

Help | Feset ‘u’alues| Back | Save and Cnntinue|

Figure 5.20. Specify Chemicals in Scenario Screen.

5.7.4 Specify Application Dates: Model-Determined

If model-determined application dates are beinglugee Specify Application Dates screen
appears as in Figure 5.21. Model-determined datedetermined stochastically during the
simulation. The dates will typically vary for eaictdividual simulated. The user enters the
blackout period, the probability vectors for mordhay of week, and number of applications.
These are used together to determine randomlypblecation date or dates for each person.
During a simulation the actual dates chosen magfheenced by other scenarios if co-
occurrence was specified.
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Taken together, the
probabilities define the
likelihood of an application
occurring on each day of the
year. For multiple applications
the blackout period comes into
play. The blackout days
indicate how many days must
pass before an additional
similar application is allowed.

The probabilities for each
vector (weekday, monthly, and
number of applications) must
total 1.0. The user can enter
probabilities in the first boxes
of each probability vector. The
last box of the vector, with a
darker border, will always
contain the remainder and
cannot be edited by the user.
Additional information about
entering probability vectors is
given in the section “Entering
Probability Vectors” on page 9.

arios - Permethrin

alication Dates: Probahilities

Lawn (granular - push spreader)
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Figure 5.21. Specify Application Dates Screen for M
Determined Application Dates.
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5.7.5 Specify Application Dates: User Specified

This screen
(Figure 5.22) is
used to enter
application dates
when the “user-
specified dates”
option is selected
(see Section
5.5.2). These
dates are
specified by day
number (with 1
being the first day
of the simulation
period). There is
no probability
associated with
these application
dates, as an

Specify Application Scenarios
Specify Application Dates: User Specified
Indoor crack _crevice (aerosol)

Application Dayz

Application Time

E—

Cancel | Next

Figure 5.22. Specify Application Dates: User Specif  ed Screen.

application will be made on each of these datealfgrersons in the run. In addition to the days
of application, the user should select the timéafplications in a scenario will be made at the

same time of day.

5.7.6  Specify Co-Occurrence
This screen (Figure 5.23) is used to specify havaghplication dates of other scenarios affect the

application dates of this scenario. Scenarios mase

been specified as being of a higher priority in $pecify [ Note: Co-occurrence can only be
Exposure Scenarios screen to affect a scenarig. Onl | selected in SHEDS if the chemical

those scenarios of a higher priority are listed in application dates are model-determing
“Application Types of Influence”. For purposes of If user-specified chemical application
discussion let us call the scenario we are workiity dates are selected in the Simulation
the “current” scenario, and let us call applicasiéom Information Screen, then the co-

scenarios with higher priority “previous” appliaatis. In | occurrence will be disabled.

the model code, the dates of the previous appbicsti

will be determined first. Here "previous" refeosthe
order in which the application dates are determitiggse do not necessarily occur earlier in the

simulation.
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The probability of an application from the currenenario occurring on any day of the year is
determined based on the probability vectors enteaglier for month and day of week. When
working on the current scenario, the applicatiotesldor the higher priority scenarios will
already have been determined. The probabilitieh#®icurrent scenario are altered (multiplied)
by the influence factor for all days within thelirdnce width of previous applications. This
obviously has no effect for those days whose pritibats already 0. The influence factor, also
called the co-occurrence probability is discusseatlibustrated in the “Application Dates and
Co-occurrence” section of the Technical Manual.

If the influence factor exceeds one, then theiliceld of the current scenario happening near in
time to a previous scenario is increased. If tifieénce factor is less than one, the likelihood is
decreased. An influence factor of zero meansahatackout window’ is created around each of
the dates for the previous scenarios, so thatuhemt scenario cannot occur on those dates. The
two scenarios become mutually exclusive for thaitogeof time around an application.

Theuser must choose an effective combination to cagtihat is, at least one application type
must be highlighted and the influence factor mestlifferent from 1. If the user wants to turn

off co-occurrence for this scenario, then enteefé@ctive combination and return to the Specify
Scenario Details screen. On that screen click th€bl-Occurrence choice for this scenario. This
will turn off co-occurrence.

=10 %]

Studhy

Ehario Co-CJCCUrrence

Lawn (granular - push spreader)

_Select Other Scenarioz and Their Effect on Thiz Scenario's Application Dates
The influence factar increazes
or decreaszes the likelibood that
thiz application will occur on a
date near a previous
application. Only the
applications selected in the list
Influence \width [days) baow are conzidered when
|-|4 j| altering the likelihoods, Dates
rnuzt Fall within the influence
width for their likelihood to be
altered. Click on help for more
information.

Scenarioz OF Influence
Indoor crack & crevice [asrosol] Influence Factor
="
5 =i

p HE'[:I ............. Feset "'-.-"'-'EI|L,IES| Back | Sove and ':DrltirlUE|

Figure 5.23. Specify Co-Occurrence Screen.
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5.7.7 Specify Application Times

When model-determined dates are specified, thevadiealso need to specify probability vectors
for the application times. This screen (Figure pabws the user to enter one probability vector
for all applications occurring inside, one probepVector for all applications occurring
outdoors, and one for all pet applications. Iftherent run does not contain scenarios in one of
these locations (indoors, outdoors, or pet), thercbrresponding vector will not be visible. For
a fixed application time for each simulated indivadl sSimply enter a probability of 1 in the

appropriate box. For general information on entgdata in probability vectors see the section
“Entering Probability Vectors” on page 9.

=10l x|
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Fam 2am Qam 10am 11am 12pm
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Tpm Zpm 3pm 4pm Bpm Bpm
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Help | Feset Values| Back | Save and Cuntinue|

Figure 5.24. Specify Application Times Screen.
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5.7.8 Specify Fraction of Area Treated

For indoor scenarios, SHEDS requires the usertr éme fraction of the house being treated
(Figure 5.25). See the Technical Manual for howw ififormation is used in the exposure
calculation. The indoor scenarios included indtirent run will be listed in the list box on the
left side of the screen; the user selects eadhesktin turn and enters the distribution for the
variable. For general information on entering datdistributions see Section 2.3.5.

-lolx|

Specify Scenarios - Test Run

Specify Fraction of House Treated for Indoor Scenarios

Fraction of Houze Treated with Indoor fogger (broadecast)

Digtribution MimirnLim Mawimum
[uwrorn ) | o3 [ 07) oK |
Help | Feset \falues| Back | Save and Continue

Figure 5.25. Specify Fraction of Area Treated Scree n.

5.7.9 Specify Re-entry Times

Simulated individuals may be restricted from emigtreated areas for a specified number of
hours. This restriction is split into reentry tinfes indoor areas and outdoor areas, and a ban
time for contact with pet. If scenarios for anytloése locations are not present in the current
simulation, the distributions for the location wilbt be present (for example, if there are no pet
scenarios in the run, the ban time on contact pathdistribution will not be visible.) Within
each area the probability of re-entry is the samnall scenarios affecting that area. The
probabilities are entered on the Specify Re-eninyeE screen (Figure 5.26). For general
information on entering data in distributions seettn 2.3.5.
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Reentry Time to Treated Indoor Area [hours)

Diistribution Prairt

[FomT = | 1

Ok |

Feentry Time ta Treated Outdoar [Lawn ar Garden) Area [hours)

Distribution Point

[POINT ~| [ 1|

_OK |

Ban Time on Contact with treated Pet [hours)

Diztribution Point

[POINT | [ 1|

Ok |

Help | Feset \falues:|

Back

| Save and Return |

Figure 5.26. Specify Re-entry Times Screen

5.8 Specify Concentration-Related Inputs

Clicking on “Specify Concentration-Related Inputisim the main screen begins a series of
screens through which the user must navigate ine¢hérety. The exact screens vary depending
on the source-to-concentration options selectdéeedsince these screens may have to be
revisited for each scenario, the scenario beingpeds always displayed in the third (blue) titte a
the top of the screen. These screens are alsacdiahependent, so a chemical selection widget

is also present on each screen.
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WARNING: Different surface residue collection devices ar&lable (e.g., aluminum
plates, rollers, sleds, hand presses, hand wipesje collect dislodgeable residues and sone
collect total residues. These methods, as waluagnt methods for obtaining dermal
transfer efficiencies and dermal transfer coeffitse have inherent uncertainties. Thus, iti
important to consider matching the correct typswface loading with the corresponding
transfer factor (i.e., transfer efficiency or trimiscoefficient) when developing inputs for
modeling dermal exposure.

\*2)

Please see the technical manual (section on Défrpaisure to Surface Residues) for a
discussion of entering compatible concentratiortsteamsfer factors (e.g., to prevent doubl
counting of residue transfer from surfaces to skin)

D

The following screens will be visited once for eaclenario selected, depending on the overall
method used. The exception is the Background sevééh is only visited once.

Decay and DispersiorSpecify Decay and Dispersion DistributionsKigure 5.27
Handler Distributions (if needed) Figure 5.29
Background Concentration Distributions(Figure 5.30

Intervals: Specify Interval Concentration Distributions (Figure 5.28
Handler Distributions (if needed) Figure 5.29
Background Concentration Distributions (Figure 5.30

The Time-Series option only requires a single inpuhis section:

Time series: Specify Time Series Input Figure 5.3}

5.8.1 Specify Decay and Dispersion Distributions

Use of the decay and dispersion method requireésathamber of distributions be defined for
each scenario. These distributions define th&lnitedia concentrations and the decay rate of
the chemical for the current scenario. Additiondity indoor scenarios the rate of dispersion to
the untreated part of the house must be calculaleddo this, SHEDS requires as input a
distribution for the untreated to treated area eatration ratios. (See the Technical Manual for
more details.) If the user chooses to ignore dsspe into the untreated area, then this ratio
should be set to a point value of zero.

The following are the required distributions fockdype of scenario:
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. Indoor Scenarios
o Concentration in indoor air immediately after apgation
Concentration in indoor air 24 hours post-applmati
Initial concentration on carpet
Initial concentration on hard floors
Initial concentration in dust
Chemical decay rate
Ratio of treated to untreated indoor room concéiotra

O O O0OO0O0Oo

. Lawn Scenarios
o Initial concentration on the lawn
o Initial concentration in the lawn soil
o Chemical decay rate

. Garden Scenarios
o Initial concentration on the garden
o Initial concentration in the garden soill
o Chemical decay rate

. Pet Scenarios
o Initial concentration on the pet
o Chemical decay rate

There will be one distribution entry widget for baaf these scenarios. All this information must
be entered for each chemical. The user selectsutinent chemical from the list on the left of the
screen. The user will not be able to move to a deswnical if errors are present in the data for
the current chemical.

General information on distributions are providedection “Distributions Supported” on page

11 and information on entering distributions orsthtreen are discussed in “Individual
Distribution Widgets” on page 11.
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centration-Related Inputs - Test Run

ion Distributions - Permethrin

Indoor fogger (broadcast)

Chemical(z] in this Scenario Concentration in air During 1st Hour Post-4pplication (ug/m3)

Digtribution b inimnurm Mode b awinnm

[rriancie = [ [ O e oK |

Concentration in &ir 24 Hours Post-8pplication [ugdm3)

Dighribution bdirinnirn Mode b 3ximLim

e e ok |

Initial Residue/Concentration on Hard Floors [ugdema]

Digtribution Std. Dev. b inimnurm b awirmuim

powar = [ [ [ ek |

Initial Residue/Concentration on Carpet [ugdcme)

Dighribution Std. Devw bininm b airuim

powa =] [ [ 09 [ g0 e ok

Initial Residue/Concentration in Dust [uadg)

Digtribution Foirt

— ) ok |

Chemical Decay Rate [per Day)

Diztribution Mean Std. Dev. MirirnLnm I awinnuim
[noRMaL -] [ o[ oo [ ol 0 ok |

Fiatio of Treated to Untreated Foom Concentration [unitless)

Diztribution Paint

— ok |

Help | Reset\/aluesl Back | Save and Continue |

-
4 | »

Figure 5.27. Specify Decay and Dispersion Distribut  ions for an Indoor Scenario.
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5.8.2 Specify Interval Distributions

Interval distributions might be used when measurdrstidies have determined the actual
concentrations over time after applications. SHEIS&s four time periods:

The day of application (< 1 day)

The day after application to 7 days after applara{il-7 days)

The 8" day after application to the 8@ay (8-30 days)

The 3f'day after application and the remainder of theutation period.

PonbPE

The user must define these four distributions &mhemedium affected by each scenario for each
chemical. Once an application is made for a sientaese distributions will determine the
concentrations on each medium. When another apiplices made in the same scenario, the first
distribution is used once again; there is no pensce of chemical from the previous application.
The concentrations on a medium from different sdeaare added when determining exposure
of an individual. It is assumed that backgroundigalare included in the distributions; the user
cannot define background concentrations on mediaoluded in the scenarios.

As on the previous screens, the third title, irebindicates the current scenario. Clicking on a
medium/chemical combination in the Interval Vareah$t box selects and highlights that
variable. The distributions displayed are relatethat variable for the current scenario. The user
is not forced to enter data for each combinatiamy distributions not entered by the user will
retain their previous values whether desirableadr @nce the distributions have been edited as
desired, the user should click on Continue to gtoathe next scenario. If this is the only or last
scenario, then the next screen will be used tmddiackground values.
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Indoor fogger (broadcast)

Concentration on Hard Floors - Permethrin < 1 Day Post Application [ug/cm?z)

Interval Wariable Distribution Faint

oncentration on Hard Floors - Pemet P

I T vi 10
ohientration on Carpet - Permethiin SOINT [ 2L

g

ohcentration in Air - Permethirin
eated/Untreated Concentration B atic

prcentration on Hard Floors - Pyrethic Concentration on Hard Floors - Permethrin 1-7 Daps Post Application [ug/cm?)
ohentration on Carpet - Pyrethroid] o )
phcentration in Air - Pyrethiaid Distribution Paint

eated/Untreated Concentration B atic I I FPOINT vi [ 5 0K

nrentatinn o Hard Flangs - Porethg
A i 3

g

Concentration on Hard Floors - Permethrin 8-30 D ays Post Application [ugdcm?2)

Diztribution Faint
[PomT - | 2 oK |
Concentration on Hard Floors - Permethrin 31-365 D ays Post Application [ugfom?)
Diztribution Faint
[PomT - | T oK |
Help | Reset Values| Back | Save and Continue |

Figure 5.28. Specify Post-Application Distributions Screen for An Indoor Scenario

General information on distributions are providedection “Distributions Supported” on page

11 and information on entering distributions orsthtreen are discussed in “Individual
Distribution Widgets” on page 11.

5.8.3 Specify Handler Distributions

If handlers are being modeled, the following scr@égure 5.29) appears for each scenario. On
this screen the user must enter the following ithigtions:

. Application Rate of chemical being applied.
. Unit dermal exposure of the handlers.
. Unit Inhalation exposure of the handlers.

See the Technical Manual for details of the haneigosure calculations.
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Lawin (granular - push spreader)

ncentration-Felated Inputs - Test Run

ify Handler Parameters - Permethrin

=10l x|

Application Fate [9/m2)

Chermicallz] in thiz Scenario
e Distribition Pt
[Foimt - [ o oK |
Unit Dermal Exposure of Handlers [ug/g)
Digtribution Paitt
IF'DINT -] [ 100 0K |
Unit Inhalation Exposure of Handlers [ug/g)
Diztribution Poirt
POINT > 1 0K |

Help | Feset Valuesl

Back

| Save and Continue |

Figure 5.29. Specify Handler Distributions Screen

5.8.4 Background

A background screen (Figure 5.30) will be visitedlioth Decay and Dispersion and Interval
Distribution options (the only difference will bleet title on the middle header bar). On this
screen the user must enter the background contiensdor outside surfaces. This is the only
background concentration distribution requiredhsy inodel. The concentration must be entered
for each of the chemicals in the via the Chemiedion list box on the left side of the screen.
The user will not be able to move to a new chenifdllere is an error in the data for the current

chemical.
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Specify Interval Concentration Distributions

Background- Permethrin

Chemicallz)

; Background Concentration for Qutside Surfaces [ugdcm)
Pyrethraidl

Pyrethraid2 Distribution Point
[Foimt - | 0 ok |
Help |  Cancel | Back | Save and Continug|

Figure 5.30. Background Screen.

5.8.5 Specify Time Series Inputs

Time series inputs allow the user to specify thecexoncentrations on each medium for specific
dates. This is a convenient method of using dataetefrom studies of multiple households.

Details on the file format required are discussethe SHEDS Technical Manual.

The burden is on the user to create the file commgitime series for all affected media. The
interface expects to be given a single SAS datalsieth is copied into the input directory for the
run. The dataset is specified by clicking on Copyd Series Dataset (Figuse31) and then

using the explorer to identify the dataset.

When using time series inputs the Specify Applaratscenarios button on the main screen is

grayed out. The model does not simulate specifidiegtions in this case.
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Specify Concentration-Related Inputs
Specify Time Series Inputs
Dataset for All Scenarios and All Media

Time Seriez Dataset lwill be conied to [n. Timezeres]

mLThneSeﬁes |

| Cancel | Continue

Figure 5.31. Specify Time Series Inputs Screen.

5.9 Specify General Exposure and Dose Factors

Clicking this button on the main screen beginscqueace of screens allowing the user to enter or
edit the remaining inputs. These inputs fall iMo toroad categories:

1. Individual exposure and dose factor variablescaiy defined by a distribution.
2. Correlation between input variables (optional).

Each of these categories is discussed in the ssdbieow.

Initially the user is taken to tRéariability Distributions screen (Figure 5.32). From this screen
the user repeatedly visits thelit VVariability Distribution s screen (Figure 5.33).

If the user desires to define correlated inpuiskitig on Define Correlated Input Variables will
lead to the following two screenSelect Correlated Variables(Figure 5.37), an&pecify
Variable Correlations (Figure 5.40). The first “Select Correlated Valed screen is used to
select which variables are to be correlated; theet8y” screen is used to specify the correlation
values defined.

5.9.1 Variability Distributions
The variables set using the first two screensisdéries are grouped as follows:
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* Baths (time between baths).

» Dose-Related (Gl and dermal absorption rate, eltron rate, etc.)
 Removal-Related (hand washing frequency, removaiefcies, etc.)
» Transfer-Related (skin adherence, non-dietary tnmgsetc)

» Activity-Related (Probabilities related to lawngrdens, and pets)

Each variable is defined by a distribution, exdepthe time between baths, which is a
probability vector.

The initial Variability Distributions screen (Figub.32) is used as a jump point. The user selects
a variable group by clicking on the group namehim Variable Groups list box. The group is
highlighted and the descriptions of each variablthe group are displayed in the center list box.
Clicking on the Specify Inputs button will take thger to the next screen where individual
distributions can be edited. After clicking Contn{or “Save” for the Baths screen) , the user

will be returned to this screen. The variable grjugt edited will be added to the Groups
Completed list box if it was not already there. Wine or more variable groups remain to be
edited, the background of the Groups Completedosgtwill be light blue and both the Define
Correlated Input Variables and the Continue buttdhbe disabled. When all groups have been
completed the user may continue contact distribpugicreens.

_ioix

Specify General Exposure and Dose Factors - Permethrin Case Study

Wariahility Distributions

Edit W ariable Input Distributions

Wariable Groups Description of Yarables in Selected|Group Groups Completed
Baths Mean # of hand washings per day Bathz
Doze-Related Fraction of time at home near pet
Removal-Related Fraction of out-home time in garden
Transfer-Helated Fraction of out-horme time on lawn A
A chriby-H elated Fraction of indoor time on carpet SFJECIf\f mpUtS |

Probability of having a dog or cat
Probability of having a wegetable garden
Prabability of having a lawn

Correlate Input Yariables

[T Canelate Input Yariables Define Correlated nput Yariables |

Help | Cancel | oA e |

Figure 5.32. Variability Distributions Screen.
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If the user returns to the Simulation Informati@negn and changes options, she will be forced to
return here and enter values for any variablepretiously defined. For example if the
simulation options are switched to Transfer Codadfits from Transfer Efficiencies, the user will
need to return here to edit the Transfer-RelatedgrOnly then will the user be able to continue
and run the simulation.

Once all groups are completed, the user will be &ibbefine correlated inputs. By default,
correlated inputs are turned off; no input varialdee correlated. To turn correlation on, click on
the check box labeled Correlate Input Variabless Wll enable the Define Correlated input
Variables button. Click on the button to proceeth®mtwo screens used to select and define
correlated inputs. After defining correlated inpuke user will be returned to this screen. If the
definition of correlated inputs is not completatut correlation will be turned off when the user
returns to this screen.

Only when all variable groups have been completéidhve user be allowed to continue. If
correlation was turned on, the correlated pairstinegiefined or correlation must be turned off
before the user may continue. Once enabled, clijckmthe Continue button takes the user to the
screens used to define contact probabilities.

5.9.2 Edit Variability Distributions

The user comes to this screen (Figure 5.33) whesgecify Inputs button is clicked from the
Variability Distributions Screen. The screen wilivays have the same basic layout, but the
specific variables that can be edited will changged on the variable group highlighted when
the Specify Inputs button was clicked. The secdfelwill always indicate the variable group
being edited.

The variable to be edited is chosen in the lefdh&t box. If the variable has several
distributions associated with it, for different ageerhaps, then a list of conditions will be listed
on the right (see Figure 5.34). A variable is stelé by Clicking on the variable description, or
the condition if present. When selected, the ctirdestribution parameters for that variable will
be loaded into the widget. The title of the boxrsunding the distribution widget will show the
actual variable name, a vertical bar, and therd#seription for that variable. Use of the
distribution widget is covered on page 12.

Whenever a valid distribution is loaded or reddlimefrequency histogram will be drawn

showing a representative sample for the distrilouéie defined. To turn this off, uncheck the
histogram check box on the right. The mean andisrahdeviation of the sample will also be
shown in the box on the right. It should be empeasithat the sample shown is not used in the
model. The distribution will be sampled during thedel run to generate values used in the run.
Some features, particularly due to truncationeaser to see if the number of bins are increased
using the spin box on the right. If the current r&1an uncertainty run (see Section 5.4), the
“Uncertainty” distribution definition may be selectfor any variable. (See section 2.3.5.3 for
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information on defining uncertainty distributions)Vhen an uncertainty distribution is used, the
user can view any of the distributions defined fwa wncertainty dataset via a new widget labeled
“Unc Distribution #” that will appear when “Unceiidy” is selected (Figure 5.35). By clicking

the up and down arrows, the user can view anyeotiffined distributions.

The Print Plot button will route a copy of the plotthe default printer.

;

Edit Warizahle Distributions - Test Run

Editing Transfer-Related

Dataset Beina E dited

[in.(listri hutions

Wariable Dezscriptions
i

Object-to-floor concentration ratio
Fraction of one hand that enters mouth
Fraction of dermal exposure on hands
Object-maouthing events per hour
Object-mouth contact area
Obiject-to-mouth tranzfer efficiency
Hand-mouthing events per hour

Removal efficiency during hand mouthing

f_Unclath | Fraction of zkin not clothed ([-])

g [

Conditions

Digtribution Shape 1 Shape 2

- R B

BETA

FRACTION OF SKIN NOT CLOTHED
Fraction of skin not clothed([-]1)

After comecting
emors click on OK. or
hit the return key to
force walidation

[clear erars).
Percentage
8
7
6 ¥ Hiztogram
Distribution Statistics
51 Stat | Walue |
4 M 500000
3 Mean 0.3088
StdDew 01410
? Dizplay Binz

0.3403202834
0.4798638011
Sampled Values

0
). 0054158408
0.2007767656

Help | Cancel |

0.6194073188
0.7589508366

0.898494: Print Plat |

Continue |

Figure 5.33. An example of the Edit Variability Dis
Related Variables.
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Wariable Descriptions Conditions
Hand-maLthing events per haur ;I Surface="hard'
| Remnoval efficiency during hand mouthing Surface="zoft’
(| ndoor dust lnading on Hoor
Surface-to-zkin transfer efficiency

Surface-to-zkin transfer coefficient

b axirmun Dermal Loading

Skin-Surface contact rate

Fraction remaved per hour by brugh-off

Fate of penetration into skin surface =

Figure 5.34. Variable with Two Conditions shown.

Drerrnal_BrushOff | Fraction remowved per hour by Brugh-aff [1./5r]

Distribution Marne of Uncertainty Dataset
JuncerTanTy =] | wstung 0K |

After correcting
FRACTION REMOVED PER HOUR BY BRUSH-OFF enars click on DK or
hit the return key to

Fraction removed per hour by brush-off(1/hr] force validation

p . [clear errarg].
I;r‘cen age e Digtribution #
B =
I
10
¥ Histogram
g - Distribution Statistics
Stat | Walue |
b M 200000
b 2an 0.2459
4 4 StdDey 00311
2 Digplay Bing
0 -
0.1217622892 02177275561 0.2976986119 0.377669E Frint Plot |

0.1777420282 0.257713084 0.3376841398

Figure 5.35. The Uncertainty Distribution # widget on the Edit Variability
Distributions Screen when an Uncertainty distributi on is Used.

To accept the current values, click the Continugodlou If any of the parameter values are in
error, they will be highlighted in red or yellowdthe Continue button will be disabled. Clicking
on the Cancel button returns the user to the VaitiaDistributions screen without saving any

changes.
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More detailed information on editing distributioissgiven in “Individual Distribution Widgets”
in Section 2.3.5.

5.9.2.1 Days Between Baths

The Days Between Baths screen is a special cabenWaths” is selected from the Edit
Variability Distributions screen, the specify Ddstween Baths Screen (Figure 5.36) appears.
On this screen the user enters the probabilityovetdscribing the distribution of days between
baths for the population. See Section 2.3.3 farenmformation about entering probability
vectors.

E o x

Specify General Exposure and Dose Factors - Test Hun

Edit Wariability Distributions

Days Eetween Baths

Probabilitiez for Time Between B aths [daps)

[1ﬁ‘ [Em [3 07 [4 07| [5 07| [E 07| ﬂ'

7 8 3 10 1

A e

Help | Cancel | Save |

Figure 5.36. Specify Days Between Baths Screen.

5.9.3 Correlating Input Variables
All of the variables in this section (General Exp@sand Dose Factors) are randomly sampled
from the specified input distributions. In certaemses, the user might want some of these

variables to be correlated with each other. Famgde, perhaps the hand-to-mouth transfer
efficiency and the object-to-mouth transfer effimg should have a tendency to track each other,
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since the physical/chemical properties should telai in both cases. This can be achieved in
SHEDS by requesting that these inputs be correlated

Any of the variables in the General Exposure andeléactors section (with the exception of
probability vectors) may be correlated with othdilse user selects the subset of input variables
that will be subject to correlation, and then spesithe pair-wise Spearman correlations. If ‘N’
variables are selected for correlation, there gi¢-N/2 distinct pairs. The user does not have to
specify all pairs; any that are not given a dedind@rget correlation are assumed to have a target
correlation of zero.

SHEDS uses a modified NORTnethod to generate the correlations. The randaloes for

the selected set of variables are first generaited & multivariate normal distribution with the
correct Spearman correlations. Each normal vaisateen transformed to the specified
distribution using a rank-preserving transformatfiamction. Since Spearman correlations
depend only on rank, the Spearman correlationpraserved. The result is that the inputs will
pair-wise exhibit the desired correlations, but aiso have the marginal distributions requested
by the user.

=0l x|

Input ¥ ariables Caorrelate These Wariables

Fraction of one hand that enters mouth Fraction of indoar time on carpet
Fraction of out-home time in garden _,«l Fraction of aut-hame time on lawn
Fraction of zkin not clothed Fraction of time at home near pet
Indoor dust loading on floor Fraction removed during bath ar shower
M aximunn Dermal Loading "_"l Fraction removed during hand washing
tean # of hand washings per day

Object-maouth contact area il

Object-mouthing events per hour

Object-to-mouth transfer efficiency
Femaval efficiency during hand mauthing
Skin-Surface contact rate

Surface-to-skin transfer efficiency

Fraction remaoved per hour by brush-off
Hand-rauthing events per hour

Help |  Cancel | Continue_ |

Figure 5.37. Select Correlated Variables Screen.

2 The NORTA method is described in the SHEDS taxdinmmanual.
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It is possible to specify correlations that canm®i@achieved. As an example, if two variables are
to have a perfect correlation of 1.0, then eachtinage the same correlation as the other with
any third variable. Mathematically, a correlatioatnx is valid if and only if all its eigenvalues
are non-negative. If the set of requested cormaiatis not allowed, a message is printed on the
SAS log when the model is run.

Two screens are used to select and define thel@ioores. The first screeBelect Correlated
Variables (Figure 5.37) is used to choose the variableatefest. After choosing the variables,
clicking on the Continue screen takes the us&piecify Variable Correlations (Figure 5.40)
where specific pairs are assigned target correlatabues.

5.9.3.1 Select Correlated Variables

The Select Correlated Variables screen (Figure)3s3rsed to choose which variables will be
used to define correlated pairs in the next scriéelves not matter if variables are selected here
which are not used later. Only valid variables Wwé#l displayed in the Input Variables list box.

Move variables to the Correlate These Variablaédlx to include them in correlated pairs on
the next screen. The single arrow moves the seleeteables, the double arrows move all
variables. If the user has previously defined dateel pairs, the right hand list box will initially
be populated only with variables in those correlgiairs.

Clicking on the Continue button will normally taktee user to the Specify Variable Correlations
screen. If the user selects less than two variavd<licks on Continue, an error will be
displayed (Figure 5.38), correlation will be turreffl and the user will be returned to the
Variability Distributions screen.

If no correlated pairs are chosen, then an ermaescwill be displayed (Figure 5.39), and

correlation will be turned off in the simulatione@n from the Variability Distributions screen to
turn correlated inputs on once again.
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SAS X SAS %]

%ou have naot selected enough variables ¥au have not selected any correlated pairs,
! E ko define any correlations, As a resulk ! E &5 a result no variables will be correlated,

no wariables will be correlated, To To define wariable correlations rekurn to

define wariable carrelations return ko the Select Yariable Correlations screen,

this screen and select 2 or more variables,

Figure 5.39. Error Displayed if No Variable

Figure 5.38. Error Displayed if Zero or One Pairs are Selected for Correlation.

Variables are Selected for Correlation.

5.9.3.2 Specify Variable Correlations

This screen (Figure 5.40) is used to define or\atiable pairs and assign a correlation value to
the pairs. A correlated pair is represented asvavable names and a correlation value from -1
to 1, inclusive. Note that the numbers in FigudDmare hypothetical and for illustration purposes
only; they are not intended to be recommended galue

The variables are ordered. Initially, all but thstlvariable are displayed in the First Variatse li
box. The Second Variable list box will contain\ariables below the variable highlighted in the
First Variable list box. The Second Variable lisklwill also always include the last variable.

The basic method of selecting a variable pair select the first variable in the First Variablgt li
box, select the next variable from the Second ilist box, specify the correlation value in
the spin box to the right, and click on the AddrRaitton. Once added, the variable pair will be
displayed in the Selected Pairs Specified box erdtver portion of the screen.

If a variable pair selected in the upper list bowes previously specified and is already listed
below, then the Add Pair button will not be enabledtead, the Replace Pair button is enabled
and will replace the correlation value currentlgafied with the one previously specified for the
pair.
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The user may find it necessary to resize the cofuimthe Correlated Pairs Specified area. This

area is capable of displaying both variables inpéie and the correlation value. Sometimes the
columns are not initialized such that all three\aséle.

To delete a pair, highlight the pair in the CortetbPairs Specified area. This will enable the
Delete Pair button. Click on this button and the péll be removed from the list.

CEE— IR
Specify General Exposure and Dose Factors - Test REun

Spec able Correlations

First %/ ariable Second Y ariable

Fraction of out-home time in garden Fraction of out-home time arn lawmn
Fraction of out-home time o lawn Fraction removed during bath or shower -
Fraction removed during bath or shower Fraction removed during hand washing Add Fair |

tioh
X =l

Feplace Pair |

elete Selected Pair |

Comelated Pairs Specified

Wariable 1 Label Wariable 2 Label | Correlation | [
Fraction of out-home time in garden Fraction of out-home time an lawn 0.3
Fraction removed during bath or shower Fraction remaved during hand washing 0.3

4 of”

Help | Cancel | Continue |

Figure 5.40. Specify Variable Correlations Screen.
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Clicking on Continue saves the values defined atalms the user to the Variability
Distributions screen. Once uncertainty is impleradnthe user will be returned to the
Uncertainty Distributions screen if doing an unagty run.

If no correlated pairs are chosen, then an ermeescwill be displayed (Figure 5.39), and
correlation will be turned off in the simulatione@n from the Variability Distributions screen to
turn correlated inputs on once again.

5.10 Run Simulation

Only when all information has been specified vhkk tRun Simulation button on the main menu
(see Figure 5.2) be enabled. Clicking on it britigssuser to the Run Simulation screen (Figure
5.41). The screen displays the current run naneentimber of simulated profiles, the number of
sensitivity or uncertainty repetitions (if any)ethumber of chemicals, and estimated run time.
If 20 or fewer people are being simulated, thenuker will have the option of turning on the
diagnostic mode.

“Write Inputs to Excel”
generates a file containing (ol xI
all of the user editable
model inputs. The file is an
XML file, but can be read Curent Bun

by MS Excel 2003 or later. est Run - 10 profiles times 10 uncertainty repetitions (100 total
The file is placed in the ﬁ[roﬁles} for 3 chemicalis)

install directory and is
named using the run name
and the standard Excel file Check Input Far Errors|
extension (.xIs).

Fun Simulation

[rite Tnplts to Excel ]

Selecting "Run Simulation'" will initiate the mn and
OpEn a run progress window.

Fun Simulation |

“Check InpUt for Errors” Estimated Fiun Time: ) To cancel a run in progresz click the Cancel Buttton
forces two routines to run 0:18 Hrs:Minz) o the main SA5 tool bar [a circle with an

. o ) exclamation mark). On the screen that pops up,
and check Inputs. [™ Prirt diagnastics to log zelect ‘Application Window.'
Comments and errors will
be displayed to the log Help |  Cancel | Continue |
which will be made visible
i is not already. These Figure 5.41. Run Simulation Screen for an Uncertain  ty Run.

same checks are also
carried out when the
simulation is run.

Clicking on “Run Simulation” will begin the simulah. This will open the Run Progress Screen
(Figure 5.42). This screen contains informatioawlthe progress of the run, including how
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many profiles and chemicals have been completedgstimated remaining time, and the average
time per profile. For a sensitivity or variabilityn, the screen will also indicate which sengyivi

or uncertainty repetition is currently being peni@d. In addition, informational messages will
be displayed in the log (Figure 5.43). Among oftems, the number of people completed and
the number total are indicated as the run progse¥8ben the simulation is completed, the final
timing information will be displayed in the log.i€king the Continue button after run

completion will return one to the main menu wherewResults can be selected.

= SHEDS Multimedia Main Interface Screen =]

SHEDS-Multimedia

Typically you will want to
Simulation Starting. . open the log window before
g“:‘_izi"g-H-C°_mpl'eL*9- running a simulation. If the
g e eeh log window has been
minimized, clicking the
button along the bottom of
the main SAS window will
open it. This can be done
§ of 10 Profiles Complste for Permethrin ~ (50%) after the run has started. If
not open yet, the log
window can be opened by

Generating Exposure Profiles for Chermical 1 - Permethrin

Fiun Progress

0 of 2 Chemicals Complete. 0% ) i
selecting the View menu on
Average time per profie = 5 (Seconds) the main SAS menu bar and
Estimated total time remaining= 0:01 (Hrs:Mins), 15 profiles remaining then Se|ecting Log This
must be done before the
Coritrile] simulation has started.

The correlated pairs are
checked for validity at the
beginning of the run. If

Figure 5.42. The Run Progress Screen for a Variabil ity Run.

problems are found an error message will be primtehe log.

The diagnostic mode is only available for simulasiavith twenty or fewer people. Typically, a
user will not want to run in diagnostic mode. lieas very familiar with the model it may be
helpful in locating errors. Three things happen mvitree model is run in diagnostic mode.

1. SAS prints detailed notes to the log detailing hmacros were compiled and data steps
completed.
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B Log - (Untitled) | =] 3

RBunning SHEDS-Multimedia 3, development revizion 30

correlation = 0
job setup time
loop setup time
comp leted person
comp leted person
comp leted perszon
comp leted perzon
comp leted perzon
comp leted perzon
comp leted person
comp leted person
comp leted person
comp leted perszon
comp leted perzon
comp leted perzon
comp leted perzon
comp leted perzon
comp leted person
comp leted person
comp leted perszon
comp leted perzon
comp leted perzon
comp leted perzon
comp leted perzon
comp leted person
comp leted person
comp leted person
comp leted perzon
diary time =
concentr time
exposure time

dose time
SUMmMary time
total time

1]

20.971
199.186

in
in
in
in
in
in

in

in
in
in
in
in
in
in
in
in
in
in
in
in
in
in
in
in

for 1 loops of

L NENE Y- NN

.11, job= 11.746
.981, job= 19.738
.871, job= 27.609
.092, job= 35.711
.651, job= 43.362
.16, job= 50.532
191, job= 57.733
.821, job= 65.564
.881, job= ¥3.445%
8.172, job= B1.617
7.951, job= B9.568
7.131, job= 96.699
7.701, job= 104.4
8.332, job= 112.742
7.44, job= 120.182
8.122, job= 128.314
7.871, job= 136.185
7.712, job= 143.907
7.681, job= 151.5398
8.282, job= 159.89
7.661, job= 167.551
7.47, job= 175.021
8.292, job= 183.313
7.391, job= 190.704
8.312, job= 199.016

25 persons

-

e

Figure 5.43. Log Screen after Running a Small Simul

2. Intermediate variables are saved on the dataseis option is also available on the

Simulation Information screen.

3. Event level datasets and variables are savedfdr iedividual simulated.

Once started, the run can be cancelled by followhegnstructions on the Run Dialog.

5.11 View Results

Model results from previous or current SHEDS siriafes can be viewed by selecting the View
Results button on the main window. This buttorl aélcome active once a simulation run has
been made or after a previously run simulatiopec#ied in the Run Name dialog. Pressing this
button opens a dialog (Figure 5.44) allowing therus select one of the following:

* View Results for the Population;
* View Results for an Individual;
* View Uncertainty Results;
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* View Sensitivity Results;
* View Diary Pool Sizes.

Each of these buttons opens a new dialog.

i

View Results

| Vieywy Hesults tor the F'EIEU|EI'[IDFI I
Yiews Results for an Indikvidual I

Yiew Uncerainty Eesulis I

Wiy Sensitvity Eesulis I

Wiew Diary Pool Sizes I

Figure 5.44. View Results Screen.

5.11.1 Additional Outputs and Files

A number of outputs cannot be viewed through terface. For information on the log files,
export files, and exporting files from SAS for aysa$ in other software, see Appendix A for
more information.

5.11.2 View Results for the Population

The View Results for the Population window is usedenerate graphical or tabular results for
output variables for the population as a wholdposubgroups of the population. The outputs
will utilize the average daily values for the simtitbn just run or that specified most recently in
the Run Names dialog. When considering the pofulathe output variables utilized are the
daily values (of exposure, dose, etc.) for eace@eraveraged over the simulation period. The
outputs generated examine the variability of thEssonal mean daily values over the
population. In addition, the personal daily maxmsufor each person for each variable can also
be viewed.
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Run Mame

ket |
COutput Data Set Chemical
[out.persans_mean_Permethrin | [Femethin =
_Select Population [or subset individuals] Select Vanable(s)
Gender Selected Count Mew Expasure (ug] - Hands to Mouth
IMa|.33 i Fernal vl |' ﬂ Mew Exposure [ug] - Object to Mouth
Mew Exposure [ual - Inhalation
Start Age [wrs] Stap Age [ws] HEW EHDDSUIE Fuq} - Elod}cll
= = ew Expaozure (L) - Hands
I 1 J' I 20 J' Mew Exposure (ug] - Dermal
tdin R ank tax Rank
[ s =] [ » = |
COutput Tupe
oo ]
Summary T able
Box and Whiskers
Contribution by Pathway

Y ariable Groups
INew Exposure j|
Cutput Y ariable Type

Personal Means| j|
_ Heb | Display |
Close |
< ' of

Figure 5.45. View Results for the Population Screen

In general the user will want to work from the tigpwn, selecting the output units and thus the
output dataset of interest, then the sub-populaifanterest, output type, and specific variables
desired.

The Run Name box shows the name of the currentwhite the Output Data Set supplies the
name of the corresponding SAS dataset that willdszl to generate the results.

The Output Units menu is used to indicate the uUnitshe output data, either Milligrams per

Kilogram body weight or Micrograms. The appropriatgput dataset will be displayed in the
Output Data Set box.
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The menus in the Select Population box (Gendert Stge, Stop Age, Min Rank, and Max

Rank) can be used to select a subgroup of theopulation for analysis. Subsetting is based on
the fact that each simulated individual is assignegecific age, gender and bin rank. The entire
simulated population is divided into 100 bins laok0 to 99; as nearly as possible, the bins
contain the same number of people. (If the sinedlgtopulation is less than 100, some of the
bins will be empty and will not appear in the pddwn menu.) The bins are ranked based on the
total chemical absorption over the entire simutaperiod. The user may subset the population
by restricting the age range, gender, bin rankngrcombination of these. For example, the user
may choose to examine only the women or only thirem. The pull down menus only display
genders, ages, and ranks that exist in the ougdatdt. The final selections and count of
individuals will appear on any resulting tables gnaphics generated. The Selected Count field
updates after each user selection to display tia fiumber of people in the sub-group.

The Output Type list box includes the analyses iy be performed. The user selects one
option from this list at a time. The options fosuéis analyses in SHEDS-Residential version 4
are the following:

. Summary Table;

. CDF (Cumulative Distribution Function);
. Box and Whiskers; and

. Contribution by Pathway.

The Chemical list box lets the user select the atafor which to view any chemical-specific
results (like exposures and doses). All chemicalle simulation will be available for viewing.
In addition, for cumulative runs, the variable ‘f@uiative” will also be available in the chemical
list. Selecting this variable will allow the ugerview the results that result from combining the
results for all the chemicals in the run. Any radremical specific variables (such as Ventilation)
will display the same results for any selectiomfriihe chemical list box.

For uncertainty and sensitivity runs, the summanesgivity and uncertainty results are viewed
on screens specific to these types of runs (skmniolg sections). However, for each of these
types the user can also view the variability resfitim each variability repetition. For these
types of runs, there will be an additional list lmxthe View Results for the Population screen
labeled “Uncertainty Repetition” or “Sensitivity Retition”. This box will contain a list of the
available repetitions. The user can then selecbéthe repetitions to view.

The Variable Groups list box allows the user t@seh subgroup of the variables to view. When
the user selects a group, the available variabilkappear in the Select Variables selection box.
The available variable groups are:

. New exposure;
. New exposure normalized to body mass;
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. New handler exposure;

. Running exposure;

. New dose;

. New dose normalized to body mass;

. Ventilation;

. Chemical and metabolite entering blood;
. Eliminated chemical; and

. Margin of exposure.

See the Technical Manual for the definitions okthgerms.
The Output Variable Type list box lets the useeskeither:

. Personal Means; or
. Personal Maximums.

Pressing the Display button then performs the amabnd displays the results in a new window.
That window must be closed to return to this diatmgefine new outputs.

The Variable Groups and Select Variables menussed to select the model output variables to
analyze. The Variable Groups menu is used to pigkneral category of model variables (such
as dose, exposure, or loading variables). Selettisg/ariable group will update the Select
Variables menu to include all corresponding mod@eiables. For example, in Figure 5.45 the
Variable Group selected is New Exposure, so thecg®lariables menu has been updated to
include all the corresponding exposure variablEse user then selects one or more variables
from this list to analyze. Clicking on display @eates the output. Specific details of each of the
Output Types are covered next.

5.11.2.1 Summary Table

Selecting this option yields a summary statistadse for the selected variable(s) and specified
model simulation, including sample size, mean,daath deviation, median"®5", 75", 95",

and 99 percentiles. An example is shown in Figure 5.8ultiple variables are analyzed, the
results are displayed on individual rows of thddathe variable name and description (label) are
included on each row. Again, note that the subfadjmun that is being examined is printed in the
table window — in this hypothetical example therus@xamining males and females between
the ages of 1 and 20 years.
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New Exposure:

test N=10 out.persons_mean_Permethrin

Selection: Males Females Ages 1 to 20 Ranks 9 to 90

Vaiabl Labe veise [N [Men  [Sendad [t [lre o et onue | Fomaone | Femonte | oo

1 Mew Exposure (ug) - Hands to Mouth Expo_HTH 10 1.28472 257634 0 0 9.0769E-6 01862  E.86482  E.8R482
2 Mew Expasure (ug] - Object to Mauth Expa_OTH 100 001289 003030 1.78E-11 25426E-8 0.0000155  0.007691 009885  0.09685
3 Mew Exposure [ug] - Inhalation Expo_lnhal 10 0 0 0 i) 1] 0 0 0
4 Mew Expasure (ug] - Body Expa_bady 10 563586 11.87635 9.03E-10 24014E6 0001269 091932 3345335 3345935
] Mew Exposure (ug) - Hands Expo_hands 100 214648 7ES416 1.2365E-9 22415E6 0001023 099305 23592740 2392740
G Mew Exposure (ug) - Demal Expo_dermal 100 878234 1915243 21395E-9 362496 0002292  1.91897 5738675 5738675
K1

To print, right click on the
Clase table and select print.

Figure 5.46. Example Summary Table for a Population

5.11.2.2 CDF

This option yields a cumulative distribution furmeti(CDF) plot for the selected variable(s) and
specified model simulation. The plot illustratesvhiie percentiles of the selected variable(s)
behave as a function of the variable value. Eatdcted variable will appear as a separate line
on the plot; a legend appears at the bottom oplibteto identify each variable. An example is
shown in Figure 5.47. In the example, the CDFsibonew exposure variables are plotted (only
three can be seen in this particular case, sithtleeapercentiles for the others were zero in this
simulation.) The plot can be printed by clickingthe Print button. The default printer will be
used and the plot will be formatted for default Sgxter.
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Iiil_Graph Output ] 54

New Exposure:
test N=200 ocut.persons_mean_Permethrin
Selection: Males & Fermales Ages 1 to 20 Ranks 1 to 99

100
901
801
70
601
504
40
301
201
107
0_I T T T T T
0 100 200 300 400 500
Variable Value
Variable Label — MNew Exp (ug) =— Body — New Exp (ug) = Dermal
— New Exp (ug) — Hands — New Exp (ug) — Hands tc Mocuth
— New Exp (ug) == Inhalaticn MNew Exp {(ug) = Obj to Mouth

Usze the print button before opening or clozing any other graph windows. Activating other windows deletes the stored graphic from the disk.

Frint |

Figure 5.47. Example CDF for a Population.

5.11.2.3 Box and Whiskers

Selecting the Box and Whiskers option yields a &oa whiskers plot for the selected variable(s)
for the current simulation for the defined popwatsubgroup. Multiple variables are shown on
a single plot. An example for seven absorptionaldés is given in Figure 5.48. Unlike other
plots, the Box and Whiskers plots use the variabl@es rather than the variable labels. The
longer labels will overwrite one another or be segped by SAS. The boxes, whiskers, and
other symbols on the plot are interpreted as fatow
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_oix]

View Results

Comparison Of Values Across Pathways
test N= 200 ocutpersons mean_Permethrin
Selection: Maes & Femaes Ages 1 1o 20 Ranks 1 to 99

500

400

New BExposure

100 a .
[ ] L]
. A .
i
JL J— o Iill il
o T T T T T T
Expo HTM Expo_Inhd Bxpo OTM Expo body Expo dermal Expo hands
Output Variable
Use the print button befare opening or clasing any ather graph windows. Activating ather windows deletes the stored graphic from the disk.
Cloze | Pritt |

Figure 5.48. Example Population Box and Whiskers Pl ot.

The midlines of the boxes are equal to the median.
The plus (+) symbol inside the boxes is equal éontlean.

The upper edge of the box is thé"frcentile of the population, while the lower

edge is the ZBpercentile. Thus, these edges define the widthefnterquartile
range (IQR).

The whiskers define the maximum or minimum obséowatthat fall within 1.5

times the IQR, measured from the quartile valie, (fhe 75 or 258" percentile).
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. The square symbols indicate data points outsidieeofange defined by 1.5 times
the IQR.

5.11.2.4 Contribution by Pathway

The Contribution by Pathway option is differentrfréhe other options in the Output Type menu.
It does not require (or allow) selection of indiwvad model variables. Only a selection from the
Variable Group menu is required: New Exposure, Maywosure Normalized to Body Mass,
New Handler Exposure, Running Exposure, New DosBlesv Dose Normalized to Body Mass.
Clicking on Display yields a pie chart showing g@rccontribution to one of these summary
variables (based on population or population sulfgrmeans or maxes) for the following
pathways:

. Dermal;

. Inhalation;

. Ingestion;

. Hand-to-Mouth; and
. Object-to-Mouth.

ol

Percent New Exposure: By Pathway
test N=200 cutpersons mean Permetirin
Selection: Maes & Femaes Ages 1 to 20 Rarks 1to 99

1202%

201

B.97%

Pathway  EEEE Dermal I Hand to Mouh  Object to Mouth

E Print

Use the piint button before opening or closing any other graph windows. Activating other windows deletes the stored graphic from the
disk.

Figure 5.49. Example Pie Chart Showing the
Contribution by Pathway for a Population.
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5.11.3 View Results for an Individual

The second results window accessible from View Resuthe View Results for Individual.
Selecting this button brings up the window for pariing analysis of the results for a single
individual within a simulation run. Many of thesptimns are similar to those for View Results

for Population. When considering an individuag thutput variables of interest are the daily
values for the selected individual. A specific siated individual must be selected. Additionally,
the analysis may be limited to a specific time @eriAs on the population results screen, it is
best to work from the top down on the left sidehaf screen, and then choose the Variable Group
and specific variables of interest. All resultingtputs will contain a second title giving the basic
individual statistics and dates considered in thedyais.

The View Results for an Individual dialog is shoiurFigure 5.50. The Run Name box shows
the name of the current run, while the Output CBasupplies the name of the corresponding
SAS dataset that will be used as the basis ofethdts. The output dataset is dependent on the
units chosen. As in the Results for Population wimdone can select genders, an age range, and
a rank range in the Select Population box. In¢hse, the Select Individuals list box is populated
only with individuals meeting these criteria. Thelividual list box provides minimal

information on each individual: the identifier usadhe simulation, the gender (shown as ‘M’ or
‘F"), age, and the individual’s rank or percentlietotal absorption. The user clicks on an
individual to select and then analyze data front ithdividual.

In addition to selecting an individual, the useryrabso select a particular range of dates to
analyze from the Dates of Interest menu. The St and Stop Date may be selected from the
corresponding menus, which are populated withhalldates covered by the current simulation.

The output options for viewing variability resufts an individual are listed in the Output Type
list box. These include:

» Time-Series;

* CDF (Cumulative Distribution Function);
» Box and Whiskers;

» Contribution by Pathway;

e Summary Table; and

» Detailed Table.
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Fiun Mame
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Output Data Set

[Out.alldays FPermethrin

Select Population [or subzet individuals)

Gender Selected Count
IMaIes & Femal 'I [ 2ﬁ1
Start Age [yrs) Stop Age [wrs]
I = [T= =
tin B ank, M ax Hatnk

L+ = = =

Select Individual

[10: 1M Age: & Rank: 71
I0: 2 M Age: 1 Rank: 88
I0: 3F Aage: ¥ Rank: 25

ID: 4 F Age: 10 Rank.: 38 ;I
Dates OF Interest
Start D ate Stop Date

Cherr
F2l

Select Warable(z)

Jpo - Handz to Mouth
Mew Expozure [ug] - Object to Mouth
Mew Expozure [ug] - Inhalation

Mew Exposure [ug] - Body

Mew Exposure [ug] - Hands

Mew Exposure [ug] - Dermal

Wanable Groups

|D1J.-’-'«N2IZIDD j||31DEE2DDIJ j|

Ouput Type

COF

Box and Whiskers
Contribution by Patbiwan
Summary Table
Detalled Table

Help |

Display |

Close |

Figure 5.50. View Results for an Individual Screen.
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The user also must select the chemical for whichew results, and a Variable Group. These
list boxes behave the same as on the View Resul®dpulation Screen (Section 5.11.2).

The user may also view individual results for uteiety and sensitivity runs; however, in this
case, only the individuals simulated in the vest Eensitivity or uncertainty repetition are
available. Due to space limitations, SHEDS dodgetain daily-level information for every
repetition (only the most recent). It should béedahat while all repetitions are valid varialyilit
runs, one should use caution when viewing restdts fa percentile scaling run, because in this
type of run certain variables (most sensitivityuhpariables) may be being held at their median
values in the last sensitivity repetition.

As in the View Results by Population dialog, thépot units may be selected as either
Microgram or Milligrams per Kilogram from the Outpunits menu, and the Variable Groups
and Select Variables menus are used to selectddelrmutput variables to analyze. As before,
multiple variables may be selected for analysi® &ppropriate analysis variables will
automatically be chosen for Contribution By Pathwayvariables will automatically be used
for the detailed table. Each of the output typesdascribed next.

5.11.3.1 Time-Series

Selecting the Time-Series button produces a tinpeggent plot of the selected variable(s).
Each data value on the plot is the value for alsidgy in the simulation. Multiple variables will
be plotted as multiple curves on the same timeasgdliot; the legend that appears at the bottom
of the plot identifies which variable is associavath each plotted curve. Time-Series
simulations are useful for observing the behaviatases and exposures in the days following a
pesticide application. An example showing six estype variables (some of them essentially
equal to 0) is given in Figure 5.51.
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Daily Time Series for New Exposure:
test Out.alkdays_Permethrin
Individuakl M Age:6 Rank:71 From 01APR2000 To 20JUN2000

R

01APR2000 OTMAY2000 01JUN2000 oOuUUL2000

Date
Variable Label — MNew Exposure (ug) = Body — New Exposure (ug) = Dermal
7 New Exposure (ug) — Hands T New Exposure {ug) = Hands to Mou
— New Exposure (ug) = Inhalkation New Exposure (ug) = Object to Mo

Use the print button before opening or closing any other graph windows. Activating other windows deletes the stored graphic from the disk.

Frint

Figure 5.51. Example Time-Series for an Individual.

5.11.3.2 CDF

The CDF option for an individual is similar to tHat the population (See Figure 5.47). The
option yields a cumulative distribution functioropfor the daily values of the selected
variable(s) for the specified individual. Eachestéd variable will appear as a separate line on
the plot; a legend appears at the bottom of thetplmentify each variable. An example of a
CDF for an individual for new dermal exposure fgrear-long simulation is given in Figure
5.52.
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= Graph Output

CDF for Daily Values of New Exposure:
Untitled3 Out.alldays Permethrin
Individual5 F Age:3 Rank:81 From OWAN2010 To 31DEC2010

=10l ]

Percentiles
8

2

3

20 1 T T T T T T T
0 200 400 600 800 1000 1200

New Exposure:

Vanable Label — New Exposwe {ug) — Dermal

Use the print button before opening ar closing ary other graph windows. Activating other windows deletes the stared araphic from the disk,

Pririt

Figure 5.52. Example CDF for an Individual.

5.11.3.3 Box and Whiskers

The Box and Whiskers option for an individual is\gar to that for the population (see Figure
5.48 on page 80 and the previous discussion), twélexception that the plot is generated by
examining the daily variable values for a singlespa rather than the mean daily values for the
population. Selecting Box and Whiskers and clickamgDisplay will yield a plot for the selected
variable(s) for the current simulation, selectetspe, and selected dates. Multiple variables are
shown on a single plot. An example box and whislédot for an individual’s daily values of

several new dose variables for a year-long simarias shown in Figure 5.53.
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Yiew Results

Comparison Of Daily Values
Untitled3 Out.alkdays_Permethrin
Individual5 F Age:3 Rank:81 From OJAN2010 To 31DEC2010

10

75

New Dose

I N

T
Dose Total Dose body Dose dermal Dose hands
Output Variable

Use the print button before opening or closing ang ather graph windows. Activating other windows deletes the stored graphic fram the disk,

Print |

Figure 5.53. Example Box and Whiskers Plot foran |  ndividual.

5.11.3.4 Contribution by Pathway

The interpretation of the Contribution by Pathwagien for an individual is identical to that for
the population. As before, this option does notinegor permit selection of individual model
variables; only the Variable Group needs to beifipde- New Exposure, New Exposure
Normalized to Body Mass, New Handler Exposure, RumnExposure, New Dose, or New Dose
Normalized to Body Mass. (The Select Variables meilibe inactive if Contribution by
Pathway is selected). Selecting Display then gielghie chart showing percent contribution to
one of these summary variables by pathway.
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Percent New Exposure: By Pathway for an Individual
test Qutalldays Permethrin
Individual:1 M Age:é Rank:71 From 01APR2000 To 30JUN2000

152%

47.65%

Pathway  EEEEE Dermal B Hand to Mouth I Object to Mouth

Fiint

Use the print button before opening or closing any ather araph windows. Activating other windows deletes the stored graphic from
the disk.

Figure 5.54. Example Pie Chart Showing the
contribution by pathway for an individual.

5.11.3.5 Summary Table

If Summary Table is selected, clicking on Displail epen a new window containing the
percentiles of the selected variable(s), with eatfable appearing on its own row in the table.
Specifically, the table contains the sample sizeam standard deviation, median (p58), 5
percentile (p05), 25percentile (p25), 75percentile (p75), 95percentile (p95), and &9
percentile (p99). The age and gender of the indalitbeing examined appears in the descriptive
heading. The resulting table looks very similathie summary table for the population (see
Figure 5.46), with the exception that the statsstepresent the variation in the variables across
days for a single person (rather than the variatidhe averaged daily values across persons).

5.11.3.6 Detailed Table

Selecting the Detailed Table option opens a nevdownand displays a table that contains
detailed information for all daily average variabgenerated by the model (Figure 5.55). It is not
required or permitted to select a variable groupparcific variables. The detailed table contains
one row for each of the days being analyzed. @hketcontains the year, month, and day, the
number of diary events for the day, and the valaesach model variable related to the Variable
Group. All variables will not fit on the screenatce. The scroll bar at the bottom of the
window can be used to view the variables that apjoete right.
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-Ioix]

New Exposure:
test Dut.alldays_Permethrin

Individual:1 M Age:6 Rank:71 From 01APR2000 To 30JUN2000

New Handler | Mew Handlsr | Mew Handler

-
day_num chadid E xposure [ug) - | Exposure [ug) - | Exposure [ug] - EAE']N_%XSEI_:TS;[E E'ET_E'_E:;:[E EAE‘]N_EE’&DWE Postapp_demmal| Postdpp_hands| Postépp_body NS:‘”_E;SE [uj
Drermal Hands Body a d a ¥

1 52 UMCO27138 1] 0 0 00891000683 0.0331603357 004353330833 0.0831000883 0.0331603857 0.04333390833 =
2 93 UMCO27138 1] 0 0 03157067109 013875260593 0176354100 0.3157067109 01387526033 0176354101

3 94 SEA106TH 1] 0 0 03006842354 01321472074 0168637028 03006842354 01321472074 0168537028

4 595 SEA106TH 1] 0 0 05305370605 02331559325 0297381128 05306370605 0.23315693256 0297381128

5 96 SEA106TH 1] 0 0 00875122381 00384627468 00430434313 00875122331 0.0384627468 0.0430434313 =
5 97 SEA106TH 1] 0 0 05034545847 0.22385301508 02855644338 05034545847 0.2238301508 0.2855644338

7 98 SEA1061TH 0 0 0 01022567895 0.0443428119 00573139776 01022567835 0.0443428119 0.0573139776

g 939 UMCOZ713E 0 0 0 0533097726 0.2335180228 02977917498 05313097726 0.2335180228 0.2977917493 *
] 100 UMCOZ713E 0 0 0 00117252634 0.0051552006 00065740627 0.0117292634 0.0051552006 0.0065740627
10 101 SEA1061H 0 0 0 0114322078 00577652617 00736663462 01314322078 0.0577652617 (0.0736663462
" 102 SEA1061H 0 0 0 27163755074 1.1932624735 1.5231130333 27163755074 1.1932624735 1.5231130339
12 103 SEA1061H 0 0 0 00818128883 0035957663 00458552252 0.0818128883 0035957663 (.0458552252 =
13 104 SEA1061H 0 0 0 00277653448 0.0122033117 0015562033 0.0277653448  0.0122033117 0.01556203H
Al I

Ta print, right click an the
ﬂl table and select print.

Figure 5.55. Example Detailed Table for an Individu  al.

5.11.4 View Uncertainty Results

Selecting the View Uncertainty Results button fribra View Results screen will open the
window shown in Figure 5.56. This window allowe tinser to view several types of plots that
summarize the uncertainty of the model as estimiated the uncertainty repetitions that were
performed (i.e. the uncertainty that results frarg ancertainty clouds that were defined for
model variables using the “Uncertainty” type distition.)

The variable group list is the same as on the a#silts screens. However, in the case of
uncertainty runs, only a single variable can bedel at a time.

There are two types of output summary plots theaailable for uncertainty runs:

« Plot the 5", 50", and 95" percentile from each uncertainty repetition In this type of
plot, the persons in each repetition with 5e50", and 95' population percentile
average values for the variable are identified thede percentile values are retained and
plotted as a CDF. An example of this type of jdathown in Figure 5.57. In this
example, five uncertainty repetitions were perfamé CDF is plotted of the population
5™ 50", and 95 percentiles of total dose from each of these rand thus each CDF on
the plot has 5 points). In this example, all thiiga of the 5 percentiles were 0, as were
a number of the medians.
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Plot the CDFs of repetitions whose medians are até 5", 50", and 93" percentiles.

In this type of plot, three repetitions are idaetift those whose population medians are at
the 8", 50", and 98' percentile of all the repetition medians. An epderof this type of
plot is shown in Figure 5.58. In this exampleatotew dose was examined for an
uncertainty run of 5 repetitions of 25 profiles lead hree repetitions were identified: that
with a median with thet@percentile of all medians. In this case, sindg Brrepetitions
were performed, the"spercentile corresponded to the repetition withlteest median.
The 50" percentile corresponded to the repetition with3Rdighest median out of the 5
run, and the 98 percentile corresponded to the repetition havireghighest median.

Then the population CDFs for total new dose aréquddfor those three repetitions; note
that each CDF has 25 points because 25 profiles mer. Note that this run is only for

example purposes; many more profiles and repesitreould be needed to develop real,
useful uncertainty results.

= EY

Run Mame

[Demu Uncertainty

Output Diata Set
[Out.F'erSDns mean_Permethrin

Cutput

Chemical

lPErmethlin j|
Body

“ariable Graups Mew Daose [ug) - Hands

Mew D Mew Dase [ug) - Dermal

l e bose j' Mew Doze [ug) - Ingestion
Mew Doze [ug) - Hands to Mouth
Mew Dose [ug] - Object to Mouth
Mew Dase [ug) - Inhalation

Help |

Figure 5.56. View Uncertainty Results Screen.
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10001
gl
= 0,001
3
=4

0,010

0.m1 T T T T T T T T T

0 10 20 30 40 50 60 70 a0 20 100

Percentile of uncertainty

| se—sh—ek i mecian, Com Tl sh—sh—t 4y O percertle Cose b He—sh—th ihe Gh percerble, Oom bl

|Jze the print button before opening or clozing any other graph windows. Activating other windows deletes the stored
| graphic from the disk.

Figure 5.57. Plotting the 5 ™, 50", and 95™ Percentiles of Each Uncertainty
Repetition.
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I Graph Output

10.000

1.000 -

Does Fad

0.100 -

Auyerage daily

0.010 -

0.001 t T t T t
0 10 20 320 40 50 60 70 80 20 100

Population percentike

| PLOT MMM D g medan % Gth peroentle WM Bap wy medan wt Bh percmbie MM pr ) medan % SR o

Usze the print button before opening or closing any other graph windows. Activating other windows deletes the stored graphic from the disk.

Frint |

Figure 5.58. Plotting the CDFs from Uncertainty Rep  etitions whose Medians are at
the 5™, 50", and 95" Percentiles.

5.11.5 View Sensitivity Results

Selecting the View Sensitivity Results button fridme View Results screen will open the
window shown in Figure 5.59. This window allows tinser to view a table of sensitivity results
for the run. The format and contents of the talklewary based on the type of sensitivity run that
was performed (Percentile Scaling, Sobol's Analysidnput-Output Correlation).
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Run Mame

|Dem0 Uncertainty
Output Data Set
[Out.F'erSDns mean_Permethrin |

Olutput

Table of Sensitivity Coefficients

Chermical Select Variable
IPermethrin ;” Total Mew Doge [ug)
Mew Dose [ug) - Body
‘Yarable Groups Mew Dose [ug] - Hands
Mew D Dermal
I e L” Mew Doge [ug) - Ingestion

Mew Dose [ug] - Hands to Maouth
Mew Dose [ug] - Object to Maouth
Mew Doge [ug) - Inhalation

Help |

Close |

Figure 5.59. View Sensitivity Results Screen.

The user may select to view sensitivity resulteedasn the population average of any model
variable. The available variable groups are timesas described in Section 5.11.2 . The user
specifies a variable group, a variable, and thekgDisplay to view the sensitivity table.

5.11.5.1 Results for a Percentile Scaling Run

If a Percentile Scaling run was performed, thedaiblsensitivity results will resemble that
shown in Figure 5.61. This table includes a lisalbthe model input variables in the run for
which sensitivity was considered. (See SectionlSer. information on how to specify a list of
sensitivity inputs). Recall that a percentile sgakun performs a baseline (median) run with all
the sensitivity inputs at their median values, Hreh repeats the run with each of the input
values at a high and low percentile. (See the SEIEBchnical Manual for detailed information
about the percentile scaling method.) The resitltsese runs are summarized in the table. The
table contains the following information:
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* Variable. The input variable name. For space reasons, thables are listed by their
short (code) names. See the SHEDS technical mé&mualonger description of each
variable.

* Number of Persons. The number of profiles in the run.

* Ratio of Low Result to Median Result Ratio of the result for low-percentile run tottha
for the median run for the output variable selected

» Ratio of High Result to Median Result Ratio of the result for high-percentile run to
that for the median run for the output variablesstdd.

» Ratio of High Result to Low Result Ratio of the result for high-percentile run tatth
for low-percentile run.

» Score.A variable that indicates the relative differefetween the high and low results
for all input variables; it is equal to the RatibHigh Result to Low Result if this number
is greater than 1, or its inverse if it is lessithalt is used to rank the items in the table.

In the example shown in Figure 5.60, the sensytivitthe new dermal dose to four input
variables was examined. Of the four variablesdpexamined, the model was most sensitive
to the area of the vegetable garden (area_gardsdwte that this run is only for example
purposes; many more profiles would be needed teldpveal, useful sensitivity results.

o

Wiew Hesults

Percentile Method Sensitivity Results

Output Yariable: New Dose {uq) - Dermal

Fatio of Low | Ratio of High | Fiatio of High -
Y ariable Eg{ggﬁ;m FIESL_JIt {a] FEESL_JIt to : Result to Lgcuw ool
Median Rezult | Median Result | Result
1 area_ngarden 200 1127218187 098814763 08766249883 1.1407386435
2 [_areatreated 20 1 127218187 11272183187 1127218187
3 age 200 1.0517818321 1 059507675161 1.05178183A1
4
K1

gender 20 1 1 1 1 =
¥
To print, right click on the
M table and select print.

Figure 5.60. Sensitivity Results for a Percentile S  caling Run.
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5.11.5.2 Results for a Sobol Sensitivity Run

An example of the sensitivity results for a Sohoi are shown in Figure 5.61. For this type of
run, a number of output sensitivity variables arspnted for each Sobol Group (see Section
5.4.1.2 for instructions on defining Sobol Group$he output variables are as follows:

* Main Effect. The combined main effect of all the variablethi@ Sobol group.
» Total Effect. The combined total effect of all the variableshia Sobol group.

* Percent of Total Variance. The percent of the total variance in the out@utable that
is explained by variation in the variables in tla& group. This is calculated as the total
effect of the group divided by sum of the totakefffor all groups multiplied by 100.

» Variables. A list of the input variables in the Sobol groupor space reasons, the
variables are listed by their short (code) nantese the SHEDS Technical Manual for a
longer description of each variable.

Note that it may require large numbers of proftede run to capture adequately the sensitivity
of the model to the Sobol groups. In this examible fact that a total effect of greater than 1
was found indicates that there is considerablerntaiogy in these estimates. See the SHEDS
Technical Manual for details on performing Sobaigu

=]

Yiew Fesults

Sobol Sensitivity Indices

Output Yariable: New Exposure {ug) - Dermal

Percent
I ain Effect Total Effect Contribution to | Sobol Gioup | wariables
Wariance

1 0.4099195285 1.0154572683 55.619149964 SobolGroupl  DiareT. Diargd, DiaryNurns, DiargReorder, BMA, BVA, Mets_max, OxwDebt_max, Slope_fast, Recovery, p_Handler, p_Lawn,
2 0.0559167262 0.4371024711 23.941202301 ScbolGroup3  Gender, Age, ‘wWeight, Height
3 0.0201345242 0373173428 20.439647734 SobolGroup2  [_AreaTreated, f_Decay_in, f_Decay_out, f_Decay_pet, f_UTratio, Treated, SurfaceType, PetContact, Mets, Handwash, Soi

-
< | 3
To print, right click on the
% table and select ptint.

Figure 5.61. Sensitivity Results for a Sobol Analy  sis Run.
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5.11.5.3 Results for a Input-Output Correlation Sensitivity Run

If the type of sensitivity analysis being performean input-output correlation run, the table of
sensitivity results will be similar to that shownkigure 5.62. This table contains a list of aé t
input variables in the run, and their correlatiathwhe selected variable (Total New Dose in the
example in Figure 5.62). The absolute value «f tlorrelation is also given. It is used to
determine the order of the variables in the taldeiables with the highest correlations with the
output variable will be at the top of the tableor Bpace reasons, the variables are listed by their
short (code) names. See the SHEDS Technical M&owallonger description of each variable
and for more information about calculating inputgu correlations.

Sensitivity Correlation Results
Output Variable: Total New Dose (ug)

~TYPE_ | NAHE Doselug) | of Coneaton —
1 CORR f_load_body -0.838013685 0.8320136855
2 CORR corc_lawn 0.7444135918 0.7444135318
3 CORRA surfeanc 0.7444135918 07444135918
4 CORR f_load_handz O714277024 0714277024
5 CORR handmouth_freg 0.5910244537 05910244537
B CORR ciohort 0415351932 04153519319
7 CORR height 0410176091 0.4101 760315
g CORR age 036632311 0L3BE32311M
3 CORR area_dermal -0.363681046  0.3636810456
10 CORR brar 0347632525 0.2476325255
11 CORR bva -0.343185374  0.3431883745 b
12 CORR weight 0330113972 0.2301139717
13 CORR Tnets_max -0.248783382 02487833825
14 CORR dermal_maxload 0.2314617411 02314617411
15 CORR area_pet 01627576622 01627576622
16 CORRA hause 01627576622 01627576622
17 CORR Teentiy_in 01627576622 0.162757EE22
18 CORR reentry_out 0.1627576622 01627576622
13 CORR reetitry_pet 01627576622 0.162757EE22
20 CORR mets -0.151606373  0.1516063723
21 CORR f_obiflocr 0.1487341382 01487341382
22 CORR slope_fast 0.147953644  0.147353644
23 CORR ohjmouth_freq 0.1429651062 0.1429651062
24 CORR has_garden 01415143614 01415143614 -

To print, right click on the

&I tablpe anld gelect print.

Figure 5.62. Sensitivity Results for an Input-Outp  ut Correlation Run.
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5.11.6 View Diary Pool Sizes

Activity diaries are selected at random from pdbkgt are characterized by different personal and
temporal characteristics. Figure 5-39 providesxample of counts of diaries available for each
diary pool as determined by the user’s inputstierdimulations. The user is reminded that
larger diary pools better represent the population.

View Results
Diary Pool Sizes in Diary-Days for Current Run
Season: P-Spring, S-Summer, F-Fall, W-Winter
Weekend: D-Weekday, 1-Weekend Day
cohort ‘ Label | gendell subgroup | saasnnl weekend | diarycount ‘ =
1 3 1to< 2years F 1P 1] 96
2 3 1to< 2years F 2P 1 70
3 3 1to< 2years F 35 1] 52
4 3 1to < 2years F 45 1 36
5 3 Tto< 2years F 5 F 1] 38
B 3 Tto< 2years F BF 1 30
7 3 1to< 2years F 7w o 16
8 3 1to< 2years F 8w 1 13
g 4 1to< 2 years [£] 1F o 82
10 4 1to< 2 years [£] 2F 1 EE
11 4 1to< 2 years [£] 35 o 34
12 4 1to< 2years M 45 1 34
13 4 1to< 2years M 5F o 50
14 4 1to< 2ypears M EF 1 4
15 4 1to< 2ypears M 7w o 22
16 4 1to< 2ypears M 8w 1 11
17 5 2to< 3years F 1P o 84
18 5 2to< 3years F 2P 1 75
19 B 2to< 3years F 35 o )
ﬂ 5 2to ¢ years F 45 1 k2] JL[
To print, right click on the
Close lal):e and sinleled print.

Figure 5.63. Example Diary Pool Size Table.
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6 Case Study: Permethrin

This chapter provides an example of creating a SEHRBsidential run from start to finish. The
run presented herein is a single-chemical varighilin for Permethrin. The run considers a
single application scenario (an indoor crack-creaerosol); the application dates are model-
determined. This example run is included in th&aBB8-Residential installation; it will be
available for selection when Edit an Existing Rsiselected under the name Permethrin Case
Study. However, the steps presented here shoustitehow to create the run from scratch. Each
step in creating the run will be illustrated with @ companying screenshot.

Note: Since SHEDS is in development, the reselsn hiere may differ from that seen by the
user.

Start the SHEDS- eew Tools Solutions  Wwindow  Help
Residential interface |- e— T

Select Cumulative
Mode. Although this
is a single-chemical
run, this example will

SpecifyRun Name and Eiles

Specify Sirmulation [nformation

SRecify. Chemicals

\
[ Speciy Fapllaten and SampliG
\
\
\

Specify Application Sceparios.

step through the T

Cumulative Model o omeaen

screens so the user I:li:;zf Select the SHEDS Multimedia Options for this Session
can see the steps they — e ‘
would need to

complete for a

multichemical run. S STEDS el
Click <Start \SHEDS-
Residential>.
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Click <Specify Run
Name and Files>.

0¥ SHEDS Multimedia Main Interface Screen

Specify Population and Sampling

Speciy Simulation Information

Specify Chemicals

Specily Application Scenanos

Specify Generall Exposure and Dose Factors

Eun Sirmulation

Fun SHEDS-Dietary Module

iew Reslits

|
|
|
|
| Specify Concentration-Felated lnputs
|
|
|
|

Help I About

Version 4.0 In Development

Exit I

Click <Create a New
Run >. Enter a nameg
for the run, in this
case, “Permethrin.”
Click <Continue>.
The location of the
information for the
run (input and output
can be changed on

this screen, if desired.

pae) ) = | e = I ==L I = 1

Specify Population and Sarmpling .

F:\Kristin\kki-

|
\

Mame and Files

Fun Mame

Fiun Directory Location

Al
=
=i

[{E B

09-SHEDMM_403\W ersiondhrungs,

Ected Fun

il

BT

[F'ermethrin

Mew Fun Mame

N Directugd

il

Help

| Cancel |

. Cancel |
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Enter a description
for the run, if desired
(this is optional).
Click <Save>. Sekect

Sefect

Fiun Directory

R rstiniek-D9 5 y Fun MName and Files
Specify Files (Libraries and Data Sets)

Run Name
Fermethrin

Fun|
Mew Run Narr

Fiun [
[Peimethrin Run Directory

= Kristin'kki-09-SHEDMM_403 Versiondsuns'Permethrin'

ﬂ Default D ata Directory
b— i Kristin'kki-09-SHEDMM_403 Versiond'data'default:

Hel
E Fiun D escription [editable]
- rn example case study for Permethrin, using a single crack/crevice scenarid

Heln | Cancel |

Click <Specify CEEE— =lolx|
POpUlation and ¢ opulation and Sampling - Permethrin
Sampling>. The run
type “Variability”
will be selected by e e

[ \l._lnc:ertainty and Y ariability
d efau |t . Se | eCt ' Sensitivity &nalysis: Percentile 5caling
“O ptl on al G rou p ' Sensitivity Analysiz: Sobal's Method

7 Sensitivity Analysiz: |nput-Output Correlation

Definitions,” and

choose to run males
and females 3-5 years
of age by highlighting

Population: &ge Groups and 5 ample Size

Females Males "Age Group Definitions

' EP& Age Groups
' Optional Group Definitions

the age groups. Enter —
a population size of :
500 profiles (this can eyeas e vear Total Heratons
be directly typed in, -
or the arrows can be Clear Females|
used to select Clear Males |
common population Subset the CHAD Databass |
sizes). (The number

Help | Cancel | Save |

of total iterations is
automatically
updated). Click
<Save>.
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Click on <Specify
Simulation
Information> on the
Main screen. Select
January, 1, 2010 as
the start date and
enter 365 as the
number of days in the
year. Select “Model-
Determined Dates” as
the Application Dates
method. Select
“Transfer Efficiency”
as the dermal
exposure method. Far
the Diary Assembly
method, highlight
“Longitudinal Diary.”
This will enable the
key variable,
diversity, and
autocorrelation
widgets. Select
“Time Spent at Home
While Awake” as the
key variable, 0.2 as
the diversity statistic,
and 0 for mean day-
to-day
autocorrelation.
Leave other variables
at defaults, and Click
<Save>.

7

SIMULATION START AND LENGTH

Beqinning D ate

Simulation Length [days

' Decay/Dispersion Maodel " User-Specified Dates

- SOURCE-TO-COMCEMTRATION APPROACH Application D ates
7 Interval Distibutions ’75' tadel-Determined Dates

™ User-Specified Concentration Time Series

Demal Exposure Method
Tratsfer Coefficient
Tranzfer Efficiency

Help |

Diiary Assembly Method

IEi LD ITime Spent at Home While e 'l

Drivversity Statistic

Simulate Product Handlers

imirmum Age for
e Product Handlers

IU.2
Mean Day-to-Day I—
Avtacorelation U
I‘I E

E=port D atafile for PEPK. Model?
* No
 Yes

1 |
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Click <Specify
Chemicals> on the
main screen. Choosé¢
to model Permethrin
by highlighting it
(and only it) in the
Select Chemicals list
box. Chemicals can
be toggled between
selected/unselected
by clicking on them
in the list box. Click
<Continue>.

D

Fermethrin

r Specity Chemical Categony
@& Pyethioids

€ Organophosphates

7 Carbamates

Select Chemicalz

Fermethrin
Pyrethraidl
Pyrethraid2

Help | Cancel

(B U=Er Dietined CRermical]

Continue |

Accept the default
values for Permethrin
on the Specify
Chemical Information
screen by clicking
<Continue>. This
will return the user to
the main screen.

SHEDS Multimedia Main Interface Screen
—

Chemicals

Chernical/Metabolite Mass Ratio

Demal MOAEL [mg/lg/day]

Ingestion MOAEL [madka/day]

Inhalation MOAEL [maskalday]

Help Cancel |

Continue |
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Click <Specify
Application
Scenarios> on the
Main Screen. This
will open the Select
Scenarios screen.
Select “Indoor Crack
and Crevice
(aerosol)” from the
Scenario Library.
When the scenario
appears in the
Selected Scenarios
box, click
<Continue> to move
to the Specify
Scenario Details
screen.

Lawn [granular - push spreader]
Lawn [liquid - handwand)
“egetable garden [dust, pawder]
Indoar crack & crevice (liquid)
Indoar flying inzect kiler [aerasal]
Indoar fogger (broadcast)

Pet treatment [zpot-on)

Pet treatment [liquid]

Create User-Defined Scenario

Help | Cancell

Selected Scenarios

Thisz list containg the applications that

will be simulated. The top scenario has

the highest priority.

Chonse and prioritize all applied
scenanios before continuing.

Delete Selection |

Alter Selection Priority

N N

Usze ammows ta rearder
zelections and change
CO-0CCLTENCE Prority.

CDntinue'

Click <Specify
Inputs> to enter
information for the
crack/crevice
scenario.

5 - Perrnethrin

SiEeriai Litray
Indoor crack & crevice lliquid)
Lawn [qranular - push spreader]

Pt treatment (lquid)

Create ser0iefing

Help Cari

Apolication Probabilty

0.0035]

Product Co-Decunence
@ NoCoDceurence Specify Inputs
€ Specity Parameters

Select a product on the lelt, enter the base
application probabilty and probabilty of being a
handler fif using modeled dates], indicate whether you
want co-ocouttence, then olick on Specify Inputs to
enler product delails

Help Cancel

=181

Products Completed

Confinie
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The first scenario
screen is the Specify
Chemicals in
Scenario screen.
Click on Permethrin
to add the chemical t
the scenario. In
Aggregate mode, thig
screen is skipped
because the model
assumes the single
chemical will be
present in the
scenario. If more
than one chemical
were available, the
user could assign a
subset of the
chemicals to each

scenario. Click <Save

and Continue> to
proceed.

Froduct Co-Occurence
® Mo Co-Oecunence

Ermmmiit s lmenss | ‘ |

Indoor crack _crevice (aerosal)

Specify the Chemicals Present in This Scenario

ailable in this Bun

Selected Chemicalz

Delete Selection |

Help

Reset Values

Back

Save and Continue

D

Specify Chemicals - Specify Application Dates or Probabilities
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The next screen in th
scenario cascade is
the Application
Probabilities screen.
Accept the defaults

by clicking <Save and

Continue>. This
returns the user to th
Specify Scenarios
Screen. Click
<Continue> again to
proceed.

1Y%

enaro Type

B e

Can

Specify

—loix|

i0s - Permethrin C

Study

Specify Application Dates: Probabilities

Indoar crack crevice (aerosal)

Minimum Days Between Conzecutive Applications

A value of 1 permitz applications on congecutive days, a
value of 7 allows an application on the same day of the
next week, etc.

EBlackout Da
-

Application Weekday Probabilities

Sat ton Tue whed Thur Fri Sat
[ u.1ﬁ| [ u.1aﬁ| [ 0.1@H 0.13W| [ D.145—8H uﬁ” 0.1@ ﬂl

Monthly Application Probabilities

May
01

Jan Feb ar Apr Jun
[ u.uﬁ [ u.uﬁ| [ u.u@| [ u.1ﬁ” ﬂ [ 0.1@| ﬂl

Jul Sep Oct Mow Dec
[ u.@‘ [ ﬁ” u.u@| [ u.uﬁ” u.uﬁ” u.uﬂ

Aug
01

Probabilities for Mumber of Applications

[10.1985 [20.1832 [30.1059 [40.0840 [50.0753 [Bm ﬂl

7 a 9 10 11 12
[ 00436 [ 0.0420 [ 0.0267] [ 0.0267 [ u.@‘ [ 01744

Help Reset Valuesl Back Save and Continue

Specify Scenario Application Probabilities --» Co-Occurrence or Back to
Scenario Details
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The next screen is the
Application Times

screen, where the user

specifies a probability
vector for the time of
application of the
chemical for any
indoor scenarios.
Accept the defaults
by clicking <Save and
Continue>.

03 - Permathrin

Ecenarn b Eelected Scenarios
Indoor crack & crevice [iquid]
Lawn [granular - push spreader)

Delete Selection
Lawn (iquid - handwand]

Vegetable garden (dust, powder] Alter Selection Priority
Indoer crack. & crevice (emsnll I q

Indoar fogger (broadca
Pet treatment [zpat-on)
Pet treatment (liquid]

Create UserDefine| | S2eharia Thpe

Helg Can

Probabilities for Time of Application for Indoor $cenarios

Fam 8am Sam 10am T1am 12pm
[ 3 3 3 9 9 kx
Tpm 2pm 3prm 4pm Spm Bpm

I IR I B RO I

|zl | Help | Reset Va\uesl Back | Save and Cuntinue|

pleted
i crevice [liguid]

Confinue

The next screen
appears only when an
indoor scenario is
included in the run.
Accept the default
fraction of the house
treated with the
crack/crevice aerosol
by clicking <Save and
Continue>. This
proceeds to the Re-
entry screen.

rios - Permeathrin

Seenario dbran Selected Scenarits
Indoor crack & crevice (liquid]
Lavin [granular - push spreader]

Delefe Selection
Lawn [liquid - handwand)

"fegetable garden (dust, powder) Alter Selection Priority

Irdoor crack & crevice famnso I [ 1
e

Indoor o s

R
Pt trzat

i

(rez

Fraction of Houge Treated with Indoar crack & crevice (liquid]

=]

Helg

Distribution Minirum Made Maximuim

e ) [

ok |

Help | Reset \falue5| Back |

Save and Continue

PECTy SCenann Uelals —= Lonmue 10 Appicaton [mes or Area 1Tealed
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Only a re-entry time
for indoor areas is
available because this
run only includes a
single indoor
scenario. If outdoor
or pet scenarios were
included in the run,
this screen would
contain more
distributions to
specify. Click <Save
and Return> to accept
the default re-entry
time and return to the
Main screen.

‘errnethrin

Senarn Libran Eelected Soenarios
Indoor crack & crevice (lquid)
Lawn (granulsr - push spreader]
Lawn (liquid - handwand)
WVegetable garden [dust, powider)
Indoor crack & crevice Lasmenl I
Indoor fogger (broadca

Pt reatment [spot-on] 5

Pet treatment (liquid)

Delete Selection

’.Alter Selection Priority.l

1 Scenarios - Perrmathrin

Cieate UserDefing

Helg an

Fieentry Time to Treated Indoor Area (hours)

Distribution Foint

Back | Save and Return |

Help Reset Valueg.i

[liquid)

TIETT TATEET

Specify Scenario Details > Continue to Application Times or Area Treated

OritiLE
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Click on
<Concentration
Related Inputs> on
the main screen. Thi
initiates the
Concentration screen
cascade. After a
warning related to
chemical transfer, the
first screen is the
Decay and Dispersiot
Distributions. This
screen is present
because Decay and
Dispersion was
selected as the
Source-to-
Concentration
Approach earlier in
the run. Note that
these variables are
chemical-dependent;
if there were more
than one chemical
present in the run,
they would be
included in the list

box on the left side of

the screen. Click
<Save and Continue:
to accept the defaults
for Permethrin.

—

Inputs - Permethrin

lispersion Distributions

Indoor crack _crevice (aerosol)

ermethrin

udy

Chemicalls) in this 5cenaria

Concentration in &ir During 1st Hour Post-Application [ug/m3]

Distribution Mirirum awirmum
owrome =] | [

Concentration in Air 24 Hourg Post-Application [ug/m3]

Distribution Minimum M awimum

e AT RS

oK |

Initial R esidue/Concentration on Hard Floors (ug/emz]

Distribution Mean

NORMAL -1 [

Std. Dev.
= ("3

tinimurn Mari

[

mum
27 ok ||

Initial R esidue/Concentration on Carpet (ugfocmz)

Distribution Mean
NORMAL -1 [

Std. Dev.
R

Miniraurn Mai

I IS

Initial R esidue/Concentration in Dust (ugéa)

Distribution Point
[Pom - [ q

_OK |

Chemical Decay Aate [per Day)

Distribution ean
NORMAL -] |

Minimurm 4

[ ( ok

Ratio of Treated to Untreated Room Concentration [unitless]

Distribution Paint

Cr—

oK |

Help | Heset Valuesl

Back | Save and Continue |

s
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Click <Save and
Continue> to accept
the default value of O
for permethrin
background
concentration. This
returns the user to th
Main screen.

1%}

Specify Concentration-Related Inputs - Permethrin

Specify Decay and Dispersion Distributions

Background- Permethrin

=]

Chemical(s)
Background Concentration for Dutside Sufaces [ug/om2]
Digtribution Faint
[Fomr = [ [ oK |
Help | Cancel | Back | Save and Cuntinuel

Click <Specify
General Exposure an
Dose Variables> on
the Main screen. Thig
opens the Variability
Distributions screen.
The user will need to
visit each of the
variable groups
before being allowed
to continue. Click
<Specify Inputs> to
view/edit the Baths
variable group.

Specify General E re and Dose Factors - Permethrin

Edit Wariable Input Distibutions

=loix|

Wanable Groups [escription of Yansbles in Selected Broup
Wectar for maximum # days between baths

Dose-Related
Remceal-Related

Transfer-Related
Activity-R elated Specify Inputs

Groups Completed

Correlate Input Yariables

[ Comelate Input ¥ ariables Define Comelated mput Variables |

Help | Cancel |

Continue
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The Baths group is a
special case: it
consists of a single
probability vector for
days between baths.
Accept the defaults
by clicking <Save>.

- Perrnathirin

Wariable Grou

Dose-Fielate
RemovalAe
Transter-Rel.
Activity-Fela

Days Between Baths

=101 x|

Eted

Probabilities for Time Between Baths [daps)
BT D T
s s T

Correlate [nput

T Comela

Help | Cancel | Save |

RE T R == |

Contifue

When the user is
returned to the prior
screen, the next
Variable group,
“Dose-Related,”
should be highlighted.
Click <Specify
Inputs> again to edit
this group. This open
the Edit Variable
Distributions
window, which
allows the user to
view or edit any of
the distributions in
the group, for any
available conditions.
Click <Continue> to
accept the defaults fg
permethrin and return
to the prior screen.

[2)

=

D ataset Being Edited
iin.distributions

Yaiiable Descriptions
Fraction of blood dose eliminated in urine
Fraction absorbed fiom lungs into biood
Fraction absorbed hom Gl tract inta blood
Fraction abscrbed hiom skin into blood

f_Urine | Fraction of blood dese elminated in wine (1]

Distribution Point

L1

FRACTION OF BLOOD DOSE ELIMINATED IN URINE

0K |

Affer conecting
ertors click on OK, or
it the r2lum key to

Fraction of blood dose eliminated in urine([-1)

Torce validation
chemical = Permethrin [elear enors).
Percentage
100
v Histogram
80 '— peegem
Distribution Statistics
6o Stat | Walue |
N 500000
Mean 1.0000
0 SteDev 0
20 Dizplay Bing
0
1 Print Plat
Sanpled Values
Help Cance| Continue

COntinue
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Click <Specify
Inputs> to edit
variables in the
“Removal-Related” atibnions

Variahle Descriptions Conditions

g rO U p . CI | C k [Fraction remaved during bath or shower
<Continue> to accept
the defaults and
return to the prior

f_RemovHandw ash | Fraction removed during hand washing ([-])

screen.
foweory — ) [ [ g ||

After conecting
FRACTION REMOVED DURING HAND WASHING enors click on O or
it the returm key to
force validation
[clear erars)

¥ Histogram
Distibution Statistics

Stat Walue

N 50000.0 rtinue

Mean 05554
StdDev 01730

Fraction removed during hand washing([-1)

Percentage
3.5

Display Bins

0
0.300004359 0.5250003964 0.7124965943 0.8999927  Print Plat
0.4312522975  0.6187484954  0.8062446932
Sanpled Values

Help Cancel Continue

Click <Specify
Inputs> to edit
variables in the —— —

“Transfer-Related” s
o ik I =
<Continue> to accept ke |f i)t s o

gg\ect—muuth ior\lactf wea,
ot it tr
the defaults and Dt e i
Removal ffiienc duing hard movihing
return to the prior
{_Uneloth | Fraction of skin not clothed (-]
sScreen. Distribution Shape 1 Shaps 2
[ETA = [ EN &7 oK

After canecing
FRACTION OF SKINNOT CLOTHED erors click on OK or
it the 12tum key ta
force walidation
[clear errors),

¥ Histogram
Distiibution Stalistics

Stat | Walue | -
N 500000 partirie |
Mean 03107
StdDev 01422

Fraction of skin not clothed([-])

Percentage

Display Bins

o
).0064389488 0.3443149763 0.6258783325 0.907441¢ Print Plat
0.2035332982  0.4B50966544  0.766E600106
Sampled Values

Help Cancel Continue
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Click <Specify
Inputs> to edit
variables in the
“Activity-Related”
group. Click
<Continue> to accept
the defaults and
return to the prior
screen. Then click
<Continue> once
more to return to the
Main screen.

hutions - Permethrin

d

P Dataset Being Edited
I in.distributions

Wariable Descriptions Conditions

cat
Probabilty of having a lsvwn

Probabilty of having  vegetable garden
Edt |Fraction of time at home near pet I
Fraction of autherne time on lawn
Wal | Fraction of out-home time in garden l
8. |Fraction of indoor time on carpet
D1 |Mean# of hand washings per day
Ry
Tr
B
p_Pet | Probabiity of having 2 dog or cat 1)
Distrbution Prabiab of ¥
BINOMIAL - 0.58 0K
Efter conecting
PROBABILITY OF HAVING ADOG OR CAT ermors click on OK or
- _ it the retun key to
Probability of having a dog or cat([-1) il the el e
fclear erors],
Percentage
L 50 [
Cor
50
| [V Histogram
40 Distribution Statistics
Stat | Yalue |
| | 30 N S0000.0 I
Mean = 05797
20 SuDev | 0493
10 Display Bins
2 =
°

L] 0.25 0.4375 0.625 0.8125 1 Print Plot

0.15625 0.34375 0.53125 0.71875 0.90625
Sampled Values

Help Cancel Continug

Click <Run
Simulation> on the
Main screen. This
brings up the Run
Simulation Screen.
The screen should
indicate that 500
profiles will be run
for one chemical.
Click <Run
Simulation> to
initiate the
simulation.

o =lolx|

Fun Simulation

Current Run
Permethrin - 300 profiles for 1 chemical(s)

[FVAfFiEe TRputs T Excel ]

Selecting "Run Simulation' will initiate the wn and
OpEn & ruh progress window.

Check Input For EerrSI

Fun Simulation |

Estimated Fun Time: Tocancel a run in progress click the Cancel Buttton

0:30 [Hrz:Ming] an the main 5A5 toal bar [a circle with an
exclamation mark). On the soreen that pops up,
zelect ‘Application Window,'

Help | Cancel |

Continue |
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This opens the
SHEDS-Residential

Run Progress screen|

This gives the user a
idea how long the
simulation will take
to complete. This rur
should take between
20 minutes and an
hour depending on
the age/configuration
of the user’'s
computer. When the
run is complete, this
window will close
automatically and
return to the Run
screen. Click
<Continue> to return
to the Main screen.

I

I SHEDS Multimedia Main Interface Screen

SHEDS-Multimedia

Simulation Starting. ..

Initializing... Complete

Starting Chernical Loop...

Generating Exposure Profiles for Chemical 1 - Permethrin

Fun Progress

[ |

2 of 500 Profiles Complete for Parmeathrin ( 0%)

0 of 1 Chemicals Complete

Average ime per profile = 6 [Seconds)

Estimated tatal time remaining= 0:51 [Hiz:Ming], 498 prafiles remairing

Select <View
Results> from the
Main screen. Then
click <View Results
for the Population>.

ame and Files | ‘

w
=1
[}
=
o
3]
[}
=

tion Informa|

View Results

‘hemicals

View Results for the Population

tion Scenar

View Results for an Individual

View Uncertainty Results

sure and Do

View Sensitivity Results

|
—
tion-Related |
|
nulation |

View Diary Pool Sizes

Jietary Mod ,Tlpl Close I

lesults

t | [ Ba |

c
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Select “New Dose” a$
the variable group,
then Select “Total
New Dose”, and the
New Dose variables
for “Hands”, “Body”,
and “Dermal” from
the available
variables. Click
<Display> to view the
default output type,
CDF.

=Iolx]

Fun Name
Permethrin |
Dutput Data Set Chemical

[Dul persons_mean_Permethrin IFevmelhnn j‘
Select Population (or subset individuals) Sel

Males & Femal =

ender Selected Count
B0

Start Age [yrs) Stop Age [is]

Hew Dose [ug] - Hands to Mauth
New Dase [ug) - Object to Mowth
New Dose fug) - Inhalation

Min Rark. Max Rank.

Output Type

Summary T able
Box and Whiskers
Contrbution by Pathway

Yatiable Groups

MNew Dose =
Olutput Variable: Type
Personal Means =l

Help Display

Close

This draws a plot
with CDFs for the 4
variables that were
selected. Click
<Close> to return to
View Results for the
Population.

I Graph Output

New Exposure:
Permmaethrin N= 500 out.perscons_mean_ Permethrin
Selection: Males & Fermales Ages 3 10 5 Ranks 40 10 99

=10/ x|

100

o

40+
[0}

Variable Label

Piint

200

100 300 400 500 600
Variable Value

— New Exp {ug) — Body — New Exp {ug) — Hands 1o Mouth

— New Exp {ug) — Inhalation — New Exp {ug) — Obj to Mouth

Use the print button before opening or closing any other graph windows. Activating other windows deletes the stored graphic from the disk,

700
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Select “Summary
Table” as the output
type. Select “New
Exposure” as the

=101

New Exposure:

Permethrin N=500 out.persons_mean_Permethrin

Selection: Males Females Ages 3 to 5 Ranks 40 to 99

- Standard | The Ath The 25th | TheB0th |The 75th |The 36th | The 33th
vari ab | e g rou p , il L) aiERD ‘ N Mo D | Foreartic |Fowantib |Foassnits |Porsenit |Porrtl | Pomontis |~
R . 1 MNew Exposure Hands to Mouth Expo_HTHM 500 1489748 55.05097 1) 1] 1) 0 8279309 221.00
2 MNew Exposure Object to Mouth Expo_OTH 500 076916 328371 a 1] a 1] 418150 1882971
h I g h I I g ht al | th e 3 Mew Exposure Inhalation Expo_Inhal 500 0.004458 0.01283 1) 1] 1) 1] 0.03466 0.06582
H H 4 Mew Exposure Body Expo_body B00 2305462 7257244 a 1] a 1] 161.03 41068
ava-l | a-b I e Varl ab | es [] 5 Mew Exposure Hands Expo_hands 500 1536187 4351340 0 i) 0 i) 11431 22889
- - E MNew Exposure Demal Expo_demmal 500 32.41648 114.03 1) 1] 1) 1] 29717 £92.90
and click <Display>.
This creates the table.
Click<Close> to
return to the previous
screen.
113 = |0 x
Select “Box and [0/}

Whiskers” as the
output type. Select
“New Dose
Normalized to Body
Mass” as the variable
group, highlight all
the available
variables, and click
<Display>. This
creates the box plot.
Click<Close>to
return to the previous
screen.

I Graph Output

New Dose

125

100 7

507

257

Comparison Of Values Across Pathways
Permethrin N=500 outperzonz mean_Permethrin
Selection: Males & Females Ages 3 to 5 Ranks 40 to 99

. E 1
1 1 .
s -
v i
1 . ;
| l
l I T T
Dose HTM Dose OTM Dose_body Dose hands

Output Variable

Use the print button before opening ar closing any ather graph windows. Activating other windows deletes the stared graphic fram the
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Select “Contribution
By Pathway” as the
output type. Select
“New Exposure as”
as the variable group
and click <Display>.
This creates the pie
chart. Click<Close>
to return to the
previous screen.

I Graph Dutput
=

Percent New Exposure: By Pathway
Permethrin N= 500 out.persons_mean_Permethrin
Selection: Males & Females Ages 3 to 5§ Ranks 40 1o 89

27.54%

=0
53

71.03%

Pathway  mmmm Dermal

Close Print

E Hand to Mouth B Inhalation  Object to Mouth

Use the pint button befors opening o clasing any other graph windows. Activating ther windows deletss the stared araphic om the dick.

Click <Close> to
return to the View
Results screen. Click
<View Results for an
Individual>. Select
person 5, or any othe
person with a higher
ranking. Select
“Time Series” as
output type, “New
Exposure” as variable
group, and “Hands to
Mouth” as the
variable.

=

~iBix

Fiun Name
[Perrmethrin ]

Output Data Set

[Qut alldays_Permethrin

Select Papulation (or subset individuals)
Gender

Selected Count
tales & Femal = 50

Start Age (y1s] Stop Age (yrs)

Min Rank.

ug) -
New Exposure [ug] - Inhalation
New Exposure [ug)] - Body
New Expasure ug] - Hands
New Exposure [ug] - Dermal

ID: 2 M Age: 4 Rank: BB
ID: 3F Age: 4 Rank: 22
ID: 4 M Age: 3 Rank: BE L‘

Dates Of Interest

Start Date Stop Date

Ouput Type Diksilsy

Variable Groups

INew Exposure j\

Bow andWhi
Cantibution by Pathway
Summary Table

Detailed Table

Help

Close

116




Click <Display> to
view the time series
plot. Click <Close>
to return to the
previous screen.

P 5 Graph Output

Daily Time Series for New Exposure:

Ouk ye_ P
Individual:& F Age:? Rank:21 From OWANZOIO To R1DECZOC

3

=

’ WL\NA’\/WJ\J\MMN

ok T T T T T T
OHMANZO10 OTMARZ010 OTMAYZ010 OWULZ010 O1SEPZ2010 O1INOVZ010 O®ANZONM

Date

Variable Label New Exposure (g} — Hande to Mou

Use the print button before opening or dlosing any other graph windaws, Activating other windows deletes the stored graphi from the disk.

P

Select “CDF” as the
output type. Select
“‘New Exposure” as
the variable group,
highlight dermal and
hand to mouth
exposure, and click
<Display>. This
creates the CDF.
Click<Close> to
return to the previous
screen.

REE

CDF for Daily Values of New Exposure:
Permettrin Outalldays Permethrin
Individusl S F Age:3 Rank:B1 From OWAN2010 To 31DEC2010

Percentiles
g 8

3

20I T T
0 100 200

300 400 500 600 700 B0O S00 1000 1100 1200
New Exposure:
— New BExposwre (ug) =— Dermal

Variable Label — New Biposure () =— Hands to Mou

Use the print button before apening or clasing any other graph windows. Activating other windaws deletes the stared graphic from

= Print the disk.
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Select “Box and —
Whiskers” as the

c ji Of Daily Val
output type. Select bt Oty Penratn

Individual:5 F Age:3 Rank:Bl From OWAN20K0 To 31DEC2010

“Chemical and

Metabolite Entering )
Blood” as the variable
group, highlight all
the available 56’
variables, and click g
<Display>. This E
creates the box plot. B+
Click<Close> to i ' '
return to the previous g
screen. .

; ;

i I

I S
Blood Chemical Blood Metabolite DD Blood Chemical DD_Blood Metabolite
Output Variable
Select “Contribution RIg
by Pathway” as the Percent New Dose Normalized : By Pathway for an Individual
output type. Select ikl s oot s SAr o 2 SHDECEORD
“New Dose
Normalized to Body b
Mass” as the variable e
group and click
<Display>. This
creates the pie chart.
Click<Close> to
return to the previous
screen.
Pawey W Derel W ingestion EEEE inhalstion
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Select “Summary
Table” as the output
type. Select
“Eliminated
Chemical” as the
variable group,
highlight all
variables, and click
<Display>. This
creates the table.
Click<Close> to
return to the previous
screen.

Summary of Daily Values for Eliminated Chemical:

Permethrin Out.alldays_Permethrin

Individual:5 F Age:3 Rank:81 From 01JANZ2010 To 31DEC2010

=1gix]

=
Close

To print, right click on the
table and select print,

] ] Standad |TheSth | The25th |TheSth |The75th |The$6th |The33th | ~
Yz et YaiEls ‘N il Deviation | Psrcentils | Percentlls | Percentils | Percentile | Psrcentis | Percentls
1 Mass of chemical liminated in the wine (mg/kg]  DD_Urine_met 365 00000163 00000420 [ 0 4110367 00000113 00000730 00002113
2 Mass of metabolte elminated in the uine (ug) Utine_metabo 365 026119 067491 i 0 000GE0Z 018084 126861 339418

o1

Select “Detailed
Table” as the output
type. Select “New
Exposure” as the
variable group, and
click <Display>. This
creates the table. Yol
may need to page
down to see the non-
Zero exposure
estimates. Click
<Close> to return to
the previous screen.

U

=lolx|

New Exposure:

Permethrin Out.alldays_Permethrin

Individual:5 F Age:3 Rank:81 From 01JANZ010 To 31DEC2010

i
Close

To print, right click on the
table and select print.

i
New Hander | New Handler | New Hander
doynum | chedid Expusure [ug) | Expasure [ug) -| Exposure (ug] m;‘]'“,ED";”mS;’E [Nfg;“i’f:j;"e ﬁ'}:‘;‘,%"uﬁsu’ﬁ Posthpn_dermal| PostApp_hands| Postapp. body | 1121 Dee
Demal Flands Body
163 163 NHW185184 0 0 0 0 0 0 0 0 0 E
170 170 UMEO0D1 48, [ 0 [ 0 0 0 0 0 o r
17 171 CACT176A 0 0 0 0 0 0 0 0 0 c
17z 172 CACHTE3A 0 i n 0 0 0 0 0 0 E
173 173 CACII8ATA 0 0 0 0 0 0 0 0 0 c
174 174 UMEO1 4288 [ 0 o 0 0 0 0 0 o r
175 175 DABDNOAIC [ 0 0 0 0 0 0 0 1 E
178 176 UMCO13548 0 0 0 0 0 0 0 0 0 E
177 177 NHAT 74404 0 0 o 0 0 0 0 D o t
178 178 UMCO05736, 0 0 0 0 0 0 0 0 0
173 173 CACI22404 o 0 D 453IA0I0E 26182317298 1912148380 45 IIGR0IMD 26192317230 1912148381
180 180 DABODSIAD 0 0 0 52267375883 29100147727 23182223142 SC2G2379RE3 29100147727 23182228142
181 181 DABDIZ3RA o 0 D 3269340085 17343033865 1334030620 31269340056 17945030865 133 40306DY wesvsne
162 182 OABODG024, o 0 0 23179189224 16.898604097 12282584737 29179189224 16096804487 12280584797 "
183 183 DABDOINGA, o 0 0 BT 2102557 675 86747114 BOG 24376851 1161 2100587 75 SETATIIA GO 2427805 wwesvesse
184 184 UMCO0G488 0 0 0 23603223297 1009995213 98722380939 23683223297 14009395213 98 732390833
186 185 CACHT151A o 0 0 24162307448 139FS033897 101932455 24 162327449 13GES0G0HST 1019333455 meevens
188 185 UMCO01958 0 0 0 392744852 196 75219743 MB1752S109 3392744852 10675219743 14817525109 s
187 187 DABDIG07A o 0 0 45EO0GADGEN 26 48371REG5 13317180936 4 GOGADGEN 6 4SS7IEES 19317183335 ewwes
188 188 CINTZ319C 0 0 0 B01083663 46723375717 A0GTAE0916 S0G10836633 67237 340BTIB09IE <
18 183 DABDI0LE 0 0 0 SGRSTABADIS 575 23521624 &23E7HINEA SG.O7ASADD 675 29ETIGN 423 ETRMBH e
190 190 UMCO02064 0 i 0 16814227923 6574983117 SR 567296118 16814227523 BASTAB3117 9BEG7296118
181 191 NHa174404 0 0 0 7ROBETI 101944108 7E1Z26ZISE 1720673 10134410343 76122621508
152 182 CINT13000 o 0 0 4812726057 27.ASGGSREIS Z0S17ORATE ABEICT237 27A9RESARI 208170631
183 193 CACTT0764 0 0 0 37.775YI242 19201230811 14576300671 33777531242 19201230811 14576300831
194 NARNN2 TS n n N_7N4 1327AN028] AT RAAIN447 TR 49FRTRAR. TN4 132740201 A7 £I02N447 WA 49357RAR
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7 SHEDS-Residential: Batch Mode

The SHEDS model may also be run in batch mode. Rubatch mode do not open any SAS
windows. They are usually submitted via the Rurhodi@n the Start menu in Windows. Batch
mode uses fewer computer resources, which may sgekwuhg runs. This may be appropriate
for overnight runs where the user has no needew the progress of the job. Multiple batch jobs
may be submitted at one time, also useful for agétrruns. Finally, sensitivity analysis or
uncertainty analysis runs may also be conductéaich mode, or by submitting the appropriate
commands in a standard SAS session.

7.1 Installing Batch Capability

Along with the SAS program “Multimedia4.sas” aneé tefault input files used by the interface,
two additional files (“batch.sas” and “SHEDS.bafe needed to run SHEDS-Residential in
batch mode.

The file “batch.sas” does not require editing. cisitents are:

%Let comma = %index ( %quote (&sysparm), %str (,));

%Let dir = %substr ( %quote (&sysparm),1,  %eval (&comma-1));
%Include "&dir\prg\multimedia4.sas" ;

%vul ti medi a4(&sysparm);

The other file is “SHEDS.batWhich must have its path names altered to match thEHEDS
installation directory on the user’'s machine. The default contents of “SHEDS.bat” are shown
below.

"C:\Program Files\SAS64\SASFoundation\9.2\sas.exe"
"C\SHEDS_Multimedia4\prg\batch.sas"
-sysparm "C:\\SHEDS_Multimedia4,%1 %2 %3 %4 %5,64"

In the batch file, the three lines above shouldeappn a single line, as they are all part of the
same command. The pathnames may need to be tmitedform to the user's computer. The
first is the location of the sas.exe file itselthe second gives the location of the batch.sas
program, which is usually in the \prg directory enthe SHEDS-Residential installation
directory. The third path (from the C: in the thime above, up to the comma) gives the location
of the SHEDS installation directory. This file claa edited in any text editor.

7.2 Defining Inputs for a Batch Run

The main difficulty in submitting a SHEDS run isseiing that all the necessary inputs are
defined. This is a primary function of the intedatself. Hence, the easiest way to prepare a
batch run is to define and save all the inputsguhe interface. Inputs for several runs could be
defined and saved without submitting any of thess, Alternatively, the user could prepare the
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required input files using a standard SAS editat,this places a greater burden on the user to
ensure that all inputs have been supplied in aistamé manner.

Each set of inputs and settings is saved undeerasupplied job name. For example, suppose
the user chooses the name “job1”. Whether definexuigh the interface or not, this requires the
addition of a new record to the “runinfo” file fodiin the SHEDS installation directory, and new
directories called “runs\job1\input” and “runs\jabditput” need to be created. Appropriate
versions of the following SAS datasets must bengefifor the run, either placed in the \input
directory for the run or else found in the defaldta directory:

agegroups
areatreated
bwsa
chem_distributions
chemicals
cohorts
contactmedia
correlations
dates_fixed
dates_variable
diaryevents
diarylocs
diaryQArules
diaryquest
distributions
handlers
intervals
metsdists
metsmap
pop2000
scenarios
timeseries
variables

Even if the defaults are acceptable for all thevalddes, each job requires its own record in the
Runinfo file. Either an existing record on the Ra file can be edited, or a new record added.
Open the existing Runinfo file in the SAS editaypyg any record to a form a new record, and
then hand-edit that new record. Alternativelyeavmecord may be added using SAS
programming. For many users, these options cgretiermed more easily through the SHEDS
graphical user interface (GUI). It is possiblgtepare the Runinfo file using the GUI and then
later submit the job in batch mode.
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7.3 Submitting a Batch Run

To submit a SHEDS run in batch mode, use the Raloglion the Windows Start menu.
Enter the full path to the “batchrun.bat” file (lviquotes needed if the path contains blanks or
spaces), followed by a space and the name of thimjbe run. For example,

“C:\SHEDS_Multimedia4\SHEDS .bat” job1

Do not quote the name of the job itself, even doihtains spaces. To submit the job “lawn and
garden” (assuming that the “multimedia.bat” fildasated in “C:\\SHEDS_Multimedia4”), type

“C:\\SHEDS_Multimedia4d\SHEDS.bat” lawn and garden
and hit the return key to submit the commands.

A black DOS window should appear, along with ano®®&S window indicating the location of
the source code, output, and log files. The fd&ch.log contains the information normally found
in the SAS log window. The rest of the output frima run should be located in the \output
directory under the job name.

7.4 Uncertainty and Sensitivity Runs

Uncertainty and sensitivity runs are submittedxaatly the same way as other batch runs. Note
that these runs may take a long time to complateun of 200 populations of 1000 persons each
takes the same time to complete as a variability-am of 200,000 persons. This may take
several days.

Uncertainty runs require extra input files for thacertainty clouds" that represent the possible
parameter spaces for the uncertain inputs. These Ipe placed in the \input\unc folder under

the location for the given run, or else in the UWata folder under the SHEDS installation. The
uncertainty clouds are in SAS data sets that meigtrépared outside of SHEDS. However, the
version 4 GUI allows the user to specify the filares for these clouds, and even allows the user
to submit uncertainty runs.

The percentile scaling and Sobol's method of sgitgianalysis require special two-stage runs.
However, these are submitted exactly like any othes. Switches on the Runinfo file indicate

the type of sensitivity analysis to be performédso, the variables input file will indicate which

variables are being analyzed. The SHEDS GUI navdles these file edits and the submission
of sensitivity runs, although the user may stilbisit them in batch mode.

122



Appendix A. Directories and Files

All of the directories that SHEDS-Residential uaes placed underneath the installation
directory which is chosen by the user at instalkti By default this is in the user's My
Documents/Multimedia3.14 (or similar) directory.€eTimstall directory will be referred to as the
install directory or <install> in the following digssion and diagrams.

A.1 Directories

The directories are laid out as follows on instala The indentation of a directory name
implies that it is within the directory above it.

<install>
Data
Default Default and constant input files
Diet Currently unused
Prg SAS catalogs and macros implementing model
Runs All input and output related to specitios
Permethrin Case Study All input and output relatethe example Permethrin
Case Study
Input User edited files for run
Output Results for demonstration run
Setup Files related to installation and unaliation

A.2 Critical Input Files

If using the interface, it is not necessary foruiser to know where files are stored. For batch
runs and advanced post-run analysis it becomesrtamioThe table below shows where critical
files are placed at installation or when a runaBreed through the interface. All files in the
Runs/<run name>/Input directory are modified byititerface (except the
contactmedia.sas7bdat dataset). Additional inpes fe.g., CHAD diaries) needed for runs can
be found in the <install>/Data/Default/ directory.

autoexec.sas SAS start-up file. Many SAS opti@mshe
set here

multimedia.bat File used to run SHEDS in batch enod

runinfo.sas7bdat File containing run specific mfation
generated by the interface
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Required for agegroups.sas7bdat Defines age and genders sztderu
Batch Runs simulation
areatreated.sas7bdat Fraction of area treateddoor scenarios
chemicals.sas7bdat Chemicals present in the run
chem_distributions.sas7bda€hemical specific variable distributions as
defined for run
scenarios.sas7bdat Information for the applicasimenarios
defined in the run
correlations.sas7bdat Correlation information
cohorts.sas7bdat Cohort information
handlers.sas7bdat Required for handler runs
distributions.sas7bdat Variable distributions eBnid for run
contactmedia.sas7bdat List of contact media anidghert names
One of These is | decay.sas7bdat Decay and dispersion application
Required information
intervals.sas7bdat Interval concentration infororati
timeseries.sas7bdat User defined time series ctmatiens for
each media
One of These is | dates_variable.sas7bdat Data required for modidgtiermine
Required stochastic application dates
dates fixed.sas7bdat Data for user defined appicatates

A.3 User Specified Output Files

The major output files for a typical variabilityrrutheir structure, and variable definitions are
discussed in the SHEDS-Residential Technical Markilgs related to sensitivity and
uncertainty runs are discussed in the section twhbyans in this manual.

If a log file is specified by the user, on the Slation Information screen, then it is put in
<install>/Runs/<run name>/Output/saslog.txt. Tiesdan be read in the SAS editor or any
other editor of the user’s choosing.

If a user requests a spreadsheet of inputs, oRuhescreen, it will be placed in the installation

directory and named after the run name: <instatli#i<hame>.xls. This file can be read from MS
Excel 2003 or later.
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A.4 Other Output Files

A.4.1 Diary Related Output Files

The number of available one-day activity diariesdach cohort and day type is listed in the file
“diarycounts” in the \output directory for the giveun.

A.5 Exporting SAS Datasets

To facilitate additional analyses in the softwafgaur choosing, you may export data in a
variety of formats. The export wizard can be acegds/ selecting a dataset in SAS and then
selecting Export Data from the main SAS File meRor more information on the export wizard
check the SAS help file index under “exporting dakgort Wizard for”. To export data
programmatically, use Proc Export. Again, informaaton specifics can be found in the SAS
help files.
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Appendix B. Reference Tables

B.1 Variable Names

Table B-1. Variable Names From Distributions File

Variable Label Units
Gender Gender, M=male, F=female [-]
Age Age (full years) years
Weight Body weight kg
DiaryT Personal mean for DiaryKey ranking [-]
DiaryA Autocorrelation in diary ranks [-]
DiaryNums Pool selections for one-day diaries [-]
DiaryReorder Selections for diary re-ordering [-]
Height Height in cm cm
BMR Basal metabolic rate megajoules/day
BVA Basal alveolar ventilation rate m3/day
Mets_max Maximum allowed mets mets
OxyDebt_max Maximum allowed oxygen debt (ml of O2)/kg
Slope_fast Slope of fast anaerobic process mets/min
Recovery Recovery time for maximum debt hr
p_Handler Probability of being product handler [-]
p_Lawn Probability of having a lawn [-]
p_Garden Probability of having a vegetable garden [-]
p_Pet Probability of having a dog or cat [-]
Area_House Floor area of house m2
Area_Lawn Area of lawn to be treated m2
Area_Garden Area of garden to be treated m2
Area_Pet Surface area of pet to be treated m2
f Carpet Fraction of indoor time on carpet [-]
f Lawn Fraction of out-home time on lawn [-]
f Garden Fraction of out-home time in garden [-]
f Pet Fraction of time at home near pet [-]
Background Outdoor background concentration ug/cm2
Dust _loading Indoor dust loading on floor ug/cm2
HouseNum House number (for timeseries input) [-]
HandWash_mean Mean # of hand washings per day 1/day
Vector for maximum # days between
v_BathDays baths days
v_ReEntry in Vector for indoor contact prohibition time | [-]

v_ReEntry out

Vector for outdoor contact prohibition time

v_ReEntry pet

Vector for pet contact prohibition time

[]
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v_TimeOfUse _in Vector for indoor application hour hr
v_TimeOfUse_out Vector for outdoor application hour hr
v_TimeOfUse_pet Vector for hour of pet application hr

f AreaTreated Fraction of house treated [-]

f Decay in Fraction lost per day indoors 1/day

f Decay out Fraction lost per day outdoors 1/day

f Decay pet Fraction lost per day on pet 1/day

f UTratio Untreated/treated ratio at Umax [-]
Treated Fraction of time in treated area [-]
SurfaceType Fraction of time on various surfaces [-]
PetContact Fraction of time around pet [-]

Mets Mets level for inhalation mets
HandWash Hand washing: 1=yes, 0=no [-]
Soillngest Daily soil ingestion rate mg/day
Dermal Contact Skin-Surface contact rate 1/hr
Dermal TC Surface-to-skin transfer coefficient cm2/hr
Dermal _TE Surface-to-skin transfer efficiency [-]
Dermal_MaxLoad Maximum Dermal Loading ug/cm2
Dermal_Binding Rate of penetration into skin surface 1/hr
Dermal_BrushOff Fraction removed per hour by brush-off 1/hr

f DermalHands Fraction of dermal exposure on hands [-]

f Uncloth Fraction of skin not clothed [-]

f HandMouth Fraction of one hand that enters mouth [-]
f_ObjFloor Object-to-floor concentration ratio [-]
Unit_Handler Unit exposure during handling ug/g
HandMouth_freq Hand-mouthing events per hour events/hr
HandMouth_TE Removal efficiency during hand mouthing | [-]
ObjMouth_area Object-mouth contact area cm2
ObjMouth_freq Object-mouthing events per hour events/hr

ObjMouth_TE

Object-to-mouth transfer efficiency

[]

f RemovBath

Fraction removed during bath or shower

[-]

f RemovHandWash

Fraction removed during hand washing

[-]

f DermalBlood

Fraction absorbed from skin into blood

[]

f InhalBlood Fraction absorbed from lungs into blood [-]
f IngestBlood Fraction absorbed from Gl tract into blood | [-]
f Urine Fraction of blood dose eliminated in urine | [-]

Freq_Lawn_Granul

Usage frequency for Lawn_Granul

[-]

Dates Lawn Granul

Usage dates for Lawn_Granul

[-]

Amount_Lawn_Granul

Amount used for Lawn_Granul

[-]

Freq_Lawn_Liquid

Usage frequency for Lawn_Liquid

[]

Dates Lawn_Liquid

Usage dates for Lawn_Liquid

[-]

Amount_Lawn_Liquid

Amount used for Lawn_Liquid

[]

Freq_Veg Powder

Usage frequency for Veg_Powder

[]

Dates Veg_ Powder

Usage dates for Veg_Powder

[]

Amount Veg Powder

Amount used for Veg_Powder

[-]

Freq_CC_Aerosol

Usage frequency for CC_Aerosol

[-]
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Dates CC_Aerosol

Usage dates for CC_Aerosol

Amount CC_Aerosol

Amount used for CC_Aerosol

Freq_CC_Liquid

Usage frequency for CC_Liquid

Dates CC_Liquid

Usage dates for CC_Liquid

Amount_CC_Liquid

Amount used for CC_Liquid

Freq_Ind_FIK

Usage frequency for Ind_FIK

Dates_Ind FIK

Usage dates for Ind_FIK

Amount_Ind FIK

Amount used for Ind_FIK

Freq_Ind_Fogger

Usage frequency for Ind_Fogger

Dates Ind_Fogger

Usage dates for Ind_Fogger

Amount_Ind_Fogger

Amount used for Ind_Fogger

Freg Pet Spot

Usage frequency for Pet_Spot

Dates Pet Spot

Usage dates for Pet_Spot

Amount_Pet Spot

Amount used for Pet_Spot

Freq_Pet Liquid

Usage frequency for Pet Liquid

Dates Pet Liquid

Usage dates for Pet_Liquid

Amount Pet_Liquid

Amount used for Pet_Liquid
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Appendix C. Probability Density Functions

The explicit probability density functions (pdf'sjilized by SHEDS are listed below. Note that
some of these may have alternate parametrizasortbie user must be careful when obtaining
distributions from the literature. The expressitisp,” “Sqrt,” “Log,” and “T"™” refer to the exponential,
square root, natural logarithm, and gamma functicespectively.

C.1 Beta

The beta distribution in SHEDS has a lower boundeob, an upper bound of one, and two shape
parameters v1 and v2. The restrictions are v1eOv@r0. When v1< v2 then the mean is below %2 and
the distribution is positively skewed, whereas whigrn> v2 the mean is above % and the distribution i
negatively skewed. For v1=v2 the mean is at ¥2thadhape is symmetric. The PDF is

Equation E-1
p(x) = XM (1-x)?1r(vi+v2) / (I'(v1) T(v2)), for O<x<1

Here T' is the mathematical gamma function, not the gardistxibution. The gamma function is a
generalization of the factorial function to noneiger arguments; for integefg1+n) = n!. The beta is a
useful form for variables known to be bounded, ttuthe wide variety of shapes that it can haver Fo
v1>1 and v2>1, the PDF of the beta has a singlk, @¥eay from the bounds. When 0O<vl<=1, the PDF is
large near zero, and when 0<v2<=1, it is large peat These properties allow the beta to havedhe
called 'J’ or ‘U’ shapes. The mean of a beta distion is at p = v1 / (v1+v2), and the standardial#on

iso = Sqrtfvl v2 / (vi+v2+1)] / (v1+v2). If one wishéo construct a beta with a given mean u and
standard deviation, then choose v1 = {41°)/c*-y, and v2 = v1 (1-p) /u. This will only be podsikf

0<p<1 ands’<p (1-pxl/4.

C.2 Exponential

The exponential in SHEDS has two parameters, tinémim (v1) and the mean (v2), with the
restriction that vl < v2. Some users may be mamglfar with a single parameter exponential disttitn,
which has a minimum of zero and is characterized tgcay rate constant. The SHEDS exponential is
similar, apart from a shift of v1 units to the riglThe decay rate of the SHEDS exponential isrglwe
1/(v2-v1). The standard deviation of an exporaiidi (v2-v1). If the user wants an exponentidahvei
half-life t, then set v2 = v1+/ Log[2] . The PDF of the SHEDS exponential is

Equation E-2
p(x) = Exp[-(x-v1)/(v2-v1)] / (v2-v1), for x>v1

C.3 Gamma

The gamma distribution in SHEDS is bounded belowedrp and has two parameters, the shape
parameter v1 and the scale parameter v2. Théctasts are v1>0 and v2>0. The shape parameter v1
controls the appearance of the PDF. Shape paremess than one lead to a monotonically decreasing
form with the highest probability at zero. If vlghen the gamma is identical to an exponentidldteats
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at zero and has a mean given by the gamma paravietdfv1>1, then the gamma somewhat resembles
the lognormal, rising from zero to a peak probahitand then gradually declining with an overalsipive
skewness. The mean of the gamma is at p = van®the standard deviationds= v2 Sqrt(vl). The
PDF of the SHEDS gamma is

Equation E-3

p(x) = v2't x "1t Exp(-x/v2) /T(v1), for x>0

C.4 Lognormal

The lognormal in SHEDS is bounded below by zerolzasitwo parameters, the geometric mean
GM (v1) and the geometric standard deviation GSE).(vThe restrictions are v1>0 and v2>1. Many
variables in exposure science are approximatelydogally distributed, so its use is fairly commdha
variable ‘X’ has a lognormal distribution, then (@ghas a normal distribution.

The geometric mean (GM) of a lognormal distributizalso its median. Log(GM) is the mean of
the distribution of log(x). Log(GSD) is the standlaeviation of log(x). Since standard deviatiomsst
be positive, then Log(GSD)>0, which implies GSD>The PDF of the SHEDS lognormal is

Equation E-4
p(x) = Exp[(-1/2) (Log[x/v1] /Log[v2]}] / (x Sqrt[2x ] Log[v2] ), for x>0

If GM and GSD are given, then the lognormal hatharetic mean and standard deviation
Equation E-5

1 = GM Exp[(1/2) (Log(GSD})],
o = GM Sqrt[Exp( [Log(GSDY) (Exp( [Log(GSD)})-1)].

If the user knows the arithmetic mean p and aritttsandard deviatioa of the lognormal
instead of the GM and GSD, then these can be ctauvas follows:

Equation E-6

GM = / Sqrt(1 4° /),

GSD = Exp(Sqrt(Log(1 +7/p?))).
If instead, one has the meagy|and standard deviatiatyg of log(x), then use

Equation E-7

GM = EXP(Hog),

C.5 Normal

This is the normal or Gaussian distribution commiarged in statistics. The normal has two
parameters: the mean (v1) and the standard devigti), with v2>0. Note that the normal is unboedd
so it is a good idea to provide lower and uppearndation points to prevent physically impossibleues
from being returned. The PDF of the normal is
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Equation E-8
p(x) = Exp[-(x-v1§/(2 v&)] / (Sqrt[2x] v2)

C.6 Point

A point value means that the same value is alwetygnied. This is sometimes calletixad or
constant form. The point has one numeric argument (v1) Wwiscthe value that is to be returned. The
mean is v1 and the standard deviation is zero. séhapling frequency does not matter for points.il&vh
points are technically discrete, here they aresiflad with the continuous distributions since tlaeg
applied to variables that are expected to resida continuous scale, but happen to be assigned no
variability.

C.7 Triangular

The triangular distribution has a probability deypgiinction (PDF) that is shaped like a triangle.
The three parameters locate the vertices, with viimmum, v2=peak, v3=maximum. The restrictions are
vl<=v2 <= v3, with vl<v3. The mean value of tistribution is located at p = (v1+v2+v3)/3, which
coincides with the peak only when v2 is midway wvl1 and v3. The standard deviatios is
Sqrt[(vI?+v2*+v32-v1v2-viv3-v2v3)/18]. Itis possible for the peakbe located at either extreme,
forming a right triangle. The PDF of the trianguka

Equation E-9

p(x) = 2 (x-v1) / [(v2-v1) (v3-v1)], forwdx<v2
= 2 (v3-x) /[(v3-v2) (v3-v1)], forvZ x<v3

C.8 Uniform

The uniform is characterized by two parametersptiémum (v1) and the maximum (v2), with
vl<v2. All values between v1 and v2 are equakglii to be returned. The mean is p = (v1+v2)/2 thed
standard deviation is = (v2-v1) / Sqrt(12). The PDF of the uniform is

Equation E-10
p(x) =1/ (v2-vl), forvl<x<v2.

C.9 Weibuli

The Weibull distribution in SHEDS is bounded belbywzero and has two parameters, the shape
parameter v1 and the scale parameter v2. Théctasis are v1>0 and v2>0. The Weibull has slightl
different properties from a gamma, but there is@ng overall resemblance. When the shape paramete
vl <1, the Weibull is monotonically decreasing. Fbrg, it reduces to an exponential. For v1>1 siési
to a peak and then declines gradually in a lorg #ie mean is p = v2(1+1/v1), and the standard
deviation iss = v2 Sqrt[(1+2/v1) — ((1+1/vl) ¥]. Here I" is the mathematical gamma function, not
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the gamma distribution. The gamma function is@egalization of the factorial function to non-inézg
arguments; for integerE(1+n) = n!. The PDF of the Weibull distribution is

Equation E-11
p(x) = vi v2"t X" Exp [-(x/v2)"Y], for x>0.

C.10Binomial Distributions

Binomial distributions have only two possible outas, for example, the outcome of yes/no tests.
The usual statistical notation would be, (®), where pand pare between 0 and 1 and sum to 1.
However, the SHEDS code implements binomial digtidns by having the user specify only the
probability of a “yes”. The probability of “no” isnplied by 1 - “yes”.

C.11 Discrete Probability Density Functions

Multinomial variables allow more than two possiblecomes. The usual statistical notation would
be (p, p, ..., @), where each;js between 0 and 1 and th&ssum to 1. In SHEDS, multinomial
variables are called probability vectors. The usest supply the entire set of probabilities.
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